Abliene, TX
WBAN NO. 13962

LATITUDE: 32.43° N
LONGITUDE: 99.68° W
ELEVATION: 534 meters

MEAN PRESSURE: 953 millibars

STATION TYPE: Secondary

Monthly Radiation (kWh/m?2/day)

—— 1961-1990 Average

Variability of Latitude Fixed-Tilt Radiation
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3: 3.9 3.1 6.1 6.5 7.0 7.0 6.3 i 4.4 33 2.9 |
MinfMax | 2.5/3.6 34/46 44/60 | 53/6.8 57/7.1 65/79| 6.0/7.9 5571 4.6/59 | 3.7/49 29/3.8 23/33|4.9/53
T sttt 13 Average 4.1 4.8 58 6.4 6.5 6.8 6.8 6.5 5.7 3.3 43 3.0 3.6
: Min/Max | 3.1/5.0 4.0/5.7 4.8/69 | 55/7.1 57/71 63/7.6| 58/7.7 356/7.3 5.0/66 | 42/60 3.5/50 29/4.7 |53/59
Fatitade Average 4.7 53 6.0 6.3 6.1 6.2 6.3 6.3 5.8 < 49 4.5 =3
Min/Max | 3.4/5.8 44/64 5.0/7.3 | 5470 5.3/66 35.8/7.0| 547.1 35470 5.1/6.7 | 45/65 3.9/58 3.3/57 | 54/60
Taitfrids 1% A_\'erage Sl b P 6.0 5.8 54 54 55 b 56 5.8 52 4.9 335
Min/Max | 3.5/6.3 45/6.7 49/72|5.1/65 4.8/5.8 5.0/60 | 47/6.1 50/63 49/65 | 45/6.7 4.1/62 3562 |52/58
90 Average | 44 44 4.0 3.1 2.3 2.0 2.2 27 34 43 44 4.4 35
MinfMax | 3.0/5.7 3.5/54 3.3/49 |2834 2224 20/2.1| 20/23 2529 2940/ 33/5.1 34/54 3.0/57| 3.2/37
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 45 5.6 7.1 8.2 8.6 9.2 9.3 8.5 7.1 6.2 48 4.2 7.0
Min/Max | 3.2/5.6 4.6/6.8 5.6/88 | 6.8/94 7.2/9.6 82/10.7| 7.6/11.0 7.1/10.0 6.0/8.5 | 48/73 3.8/58 3.0/52 | 65/74
Tatitode <14 Ayerage 52 6.2 7.6 85 8.6 9.1 93 8.7 7.3 6.9 5.5 4.9 73
Z | Min/Max | 3.7/6.6 5.1/7.7 6.0/95 | 7.0098 7.2/9.6 8.1/10.6| 7.6/11.0 7.2/102 63/9.0 | 53/8.1 4.3/6.7 3.5/62 | 6.97.9
Latitude Average 57 6.6 7.8 8.4 8.4 8.7 8.9 8.6 7.6 1.2 6.0 5.4 7.4
Min/Max | 3.9/7.2 53/82 6.1/98 | 7.0/97 7.0/93 7.8/10.2| 7.3/10.6 7.1/10.0 6.4/9.1 | 54/85 4.6/7.3 3.86.9 | 6.9/8.0
Latitude +15 | Average | 6.0 6.7 7.7 8.1 7.9 8.2 8.4 8.2 7.4 7.3 6.2 5.7 7.3
“ | Min/Max | 4.0/7.6 54/84 60/98 | 6.7/93 65/88 7.3/95| 6899 67/96 62/89 | 54/86 4876 39/74| 6.8/79
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
e Average 6.0 6.7 78 8.5 8.7 9.3 9.4 8.8 7.6 7.3 6.3 5.8 T
Min/Max | 4.1/7.7 54/84 6.1/98 | 7.1/9.8 7.3/9.7 83/10.9| 7.7/11.2 7.2/103 64/9.1 | 55/86 4.8/77 4.0/75 | 7.2/82
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 39 39 4.1 43 44 4.9 49 4.4 3.8 4.1 3.8 33 42
Horiz Axis Min/Max | 2,052 27153 27/59( 3.0/54 3.153 38653566 3.2/57 2850 | 2652 2550 2352 | 3746
1-Axis, N-§ | Average 3.1 35 5.0 57 5.8 6.4 0.5 3.9 4.8 435 34 3.0 49
Horiz Axis Min/Max | 1.7/44 2.8/54 3.2/7.2 | 4.1/73 4271 51/83 | 4.6/88 42/78 35/65| 29/57 23/45 1842 |4.3/54
1-Axis, N-S | Average 4.2 48 5.6 5.8 5.6 6.0 6.2 5.9 5.2 53 44 4.0 53
Tilt=Latitude | Min/Max | 2.3/5.8 35/6.6 3.6/80 | 42/75 40/69 4.7/78 | 44/84 42/78 3.870 | 33/67 29/59 24/57|4.6/59
9 Axis Aycragc 4.5 49 5.6 6.0 59 6.5 6.6 6.1 52 54 4.6 4.4 55
= Min/Max | 2.5/6.3 3.5/68 3.6/8.0 | 42/77 43/73 51/84 | 4.7/9.0 43/80 3.8/70 | 34/68 3.1/62 2.6/62 | 4.8/6.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 6.0 8.6 134 18.6 22.6 26.8 28.9 28.4 24.4 19.1 127 7.5 18.1
Daily Minimum Temp -0.7 1.7 6.3 11.6 16.2 20.5 22.6 22:1 18.5 123 6.3 1.3 11.6
Daily Maximum Temp 12.7 15.4 20.5 25.4 29.1 33.0 35.1 34.7 30.4 25.5 19.1 13.9 24.6
Record Minimum Temp | -22.8 -21.7 -13.9 -39 22 8.3 12.8 12.8 117 2.2 -100 217 | -22.8
Record Maximum Temp | 31.7 322 361 372 41.7 42.8 433 42.8 41.1 394 343 il 433
HDD, Base 18.3°C 382 274 166 32 4 0 0 0 3 42 176 336 1436
CDD, Base 18.3°C 0 0 13 59 136 253 327 313 187 60 8 0 1362
Relative Humidity (%) 60 60 55 o3 60 39 53 99 62 61 62 ol 59
Wind Speed (m/s) S S e 5.9 5.8 5.7 5.1 4.6 472 4.4 4,7 5.0 4.8 5.0
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

1961-1990 Average

§

WBAN NO. 23047

LATITUDE: 35
LONGITUDE: 101.

23°N
70° W

ELEVATION: 1098 meters
MEAN PRESSURE: 891 millibars

STATION TYPE: Secondary
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Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tili (kWh/m2/day), Unceriainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 3.0 3.8 4.9 6.1 6.6 7 7.0 6.3 52 4.4 = ¥4 27 5.0
Min/Max | 2.5/3.3 3.0/43 44/56 | 54/6.7 59/73 6479 | 64/78 5.7/1.0 49/6.0 | 3.7/50 2636 2.1/3.1|4.8/52
Tatiids 1S Average 42 4.9 58 6.5 6.6 6.9 6.9 6.5 39 35 4.4 38 =
Min/Max | 3.3/4.9 3.7/57 5.1/6.6 | 5.7/7.3 59/1.3 6277 | 6.3/7.7 59/13 54/69 | 44/65 3.3/51 29/49 | 54/5.9
Tatitide Average 49 54 6.0 6.4 6.2 6.3 6.4 6.3 6.0 59 5.0 4.6 5.8
Min/Max | 3.8/5.8 3.9/64 52/7.0 | 5.6/72 356/68 5870 5971 57/7.0 5571 | 47/7.1 3.6/58 3.2/59 | 55/6.1
Latitude +15 Average 53 57 3.9 6.0 55 55 S 5.7 5.8 6.0 53 5.0 5.6
Min/Max | 4.0/6.3 4.0/6.7 5.1/6.9 | 5.2/6.6 49/6.1 50/6.0 | 5.1/6.1 51/63 52/68 | 47/7.3 3.8/63 3.565 5.3/59
90 Average 4.8 4.7 4.2 3.4 2.6 22 24 29 357 4.7 4.7 4.6 37
Min/Max | 3:5/5.7 3.2/56 3549|3037 2427 2123 | 2325 2732 3343 | 35,57 32/56 3.1/6.1 | 3.5/4.0
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sepl Oct Nov Dec Year
0 Average 4.5 5.6 7.0 8.4 8.8 9.5 9.4 8.6 %3 6.4 4.8 4.1 7.0
Min/Max | 34/53 39/6.6 59/82|72/95 7.7/99 82/109| 8.3/109 74/99 6.6/88 | 50/7.8 3.5/56 2.9/5.3 | 6.6/7.4
Latitude -15 Average 54 64 7.6 8.8 8.9 9.4 9.4 88 7.8 72 5.6 5.0 T.3
© | Min/Max | 4.1/6.5 4.4/7.7 6.4/9.0 [7.5/100 7.7/99 8.1/10.8| 8.3/108 7.6/10.2 7.0/9.5 5.6/8.9 4.0/6.7 3.4/65 | 7.0/7.9
Tsfinde Average 6.0 6.8 7.8 8.7 8.6 9.0 9.0 8.7 7.2 7.6 6.1 55 7.6
Min/Max | 44/72 4.7/82 65/9.3 | 7.4/99 7.5/9.7 7.8/104| 8.0/104 7.4/10.0 7.1/9.6 | 5.8/9.3 4.3/7.3 3.8/7.3 | 7.1/8.0
Tatitude +15 Average 6.3 6.9 Tt 8.4 8.1 8.4 8.4 8.2 0 77 6.4 5.9 15
Min/Max | 4.6/7.6 4.7/84 6.4/92 | 7.1/9.6 7.1/9.1 7.2/97 | 7.5/9.8 7.0/95 6994 | 5894 44/76 3.9/7.7 | 7.0/7.9 |
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?#day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2 Axis Average 6.3 7.0 7.8 8.8 9.0 9.6 9.5 8.9 7.9 i 6.4 6.0 7.9
B Min/Max | 4.6/7.6 4.7/84 6.5/9.3 |7.5/10.0 7.8/10.1 83/11.1| 84/11.0 7.6/102 7.1/9.6 | 58/94 44/7.7 4.0/79 | 7.4/83
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 4.0 4.1 42 4.6 4.6 5.2 Rl 4.6 4.2 4.6 4.0 3.9 4.4
Horiz Axis Min/Max | 2.5/53 2.3/53 3.1/54 | 35/5.6  3.6/55 4.0/65 | 4.1/65 36/58 3556/ 3.0/6.0 2.2/52 23(5.7 | 3.9/4.8
1-Axis, N-S | Average 33 4.0 5.0 6.1 6.2 6.8 6.7 6.1 52 4.9 33 3.0 5.1
Horiz Axis Min/Max | 2.04.3 2.2/53 35/64 | 47/15 4.9/74 52/86 | 53/86 4779 4570 32/65 2.0/45 1.7/4.4 | 45/54
1-Axis, N-§ | Average 4.5 5.0 53 6.3 6.0 6.4 6.3 6.1 5 5.9 4.7 43 5.6
Tilt=Latitude | Min/Max | 2.8/5.9 2.8/6.6 4.1/7.3 | 48/7.7 4.7/72 498.1 | 51/81 47779 4.9/7.7 3.8/7.8 2.6/6.0 2.5/63 | 49/6.0
2 Axis Average 4.8 5.2 s 6.4 6.3 6.9 6.8 6.3 7 6.0 4.9 4.6 58
Min/Max | 3.0/6.4 2.9/6.8 4.1/74 | 49/7.9 35.0/76 53/88 | 54/87 48181 4977 | 3979 28/63 2.7/6.8 | 5.1/6.2
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 15 4.0 8.4 13.8 18.6 234 25.9 247 20.6 14.7 7.8 2.7 13.8
Daily Minimum Temp -6.0 3.6 0.4 5.6 10.9 15.9 18.6 e 13.6 6.9 0.2 -4.6 6.3
Daily Maximum Temp 94 11.6 16.4 219 26.2 30.9 332 37 L7 223 15.4 10.1 21.4
Record Minimum Temp | -23.9 -25.6 -19.4 -10.0 2.2 5.6 10.6 94 -1.1 -9.4 -17.8 et =236
Record Maximum Temp | 27.2 31.1 344 36.7 38.9 422 40,6 41.1 389 35.0 30.6 272 42.2
HDD, Base 18.3°C 35 401 308 148 49 3 0 0 14 126 317 484 2366
CDD, Base 18.3°C 0 0 0 11 57 155 234 198 83 14 0 0 752
Relative Humidity (%) 58 59 52 48 54 56 53 58 61 56 59 59 56
Wind Speed (m/s) 59 6.2 6.8 6.8 6.6 6.2 5.8 53 = 5.8 5.9 3.7 6.0
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WBAN NO. 13958

Variability of Latitude Fixed-Tilt Radiation

=
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LATITUDE: 30.30° N = & b
LONGITUDE: 87.70° W S
a4+
ELEVATION: 189 meters 5
MEAN PRESSURE: 994 millibars $8r
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STATION TYPE: Secondary 2
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average | 3.0 38 4.7 54 5.9 6.6 6.8 6.3 5.2 44 33 2.8 49
Min/Max | 2.5/3.5 3:.1/44 39/55 | 47/66 46/67 57/73| 56/7.5 55/7.0 4.5/6.1 35/49 25/39 24/34|4.7/5.1
1 atitiide1s Average S 44 52 5.6 5.8 6.4 6.7 6.5 adq 5.0 4.1 3.5 52
* | Min/Max | 2.9/4.5 3.5/53 42/6.1 | 48/69 45/66 56/7.1 | 5573 56/72 4.8/6.6| 3957 28/50 2946 ]5.1/55
1 oitude Average 42 4.8 54 3.3 5.5 a9 6.2 6.3 538 54 4.6 4.0 2.3
Min/Max | 3.2/52 3.7/59 4.3/64 | 47/68 43/62 52/65 | 52/6.8 54/69 48/68 | 4.1/62 3.0/58 32/54|5.1/56
Latitude +15 | Average | 44 5.0 53 5.1 4.9 51 5.4 5.7 55 53 48 43 5.1
Min/Max | 3.3/5.7 3.7/6.2 4.1/63 | 43/64 3.8/55 45/56 | 46/59 49/63 4.6/6.6 | 41/63 3.1/62 3.4/60 | 49/54
90 Average 338 3.8 34 27 2.1 1.9 2.0 2.6 33 4.0 4.0 3.8 ol
Min/Max | 2.7/49 2748 2.7/4.1 | 2.3/3.1 159122 1.7/1.9 191 2327 2838 | 2946 24/5.2 2854|2933
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +8%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.1 5l 6.2 6.9 74 8.4 8.8 8.3 6.9 6.0 4.6 38 6.4
Min/Max | 3.1/52 3.9/64 4.8/7.6 | 5690 53/85 6.9/9.6 | 6.9/10.L 7.0/9.6 5.585 | 43/7.0 30/58 3.0/52 | 6.1/6.8
Fatituds =15 Average 4.6 5.6 6.6 o 7.3 83 8.7 8.3 I3 0.3 31 44 6.7
5 TR | Min/Max | 3.4/59  4.1/7.1  5.0/8.1 | 5.8/93 52/85 6.9/9.5 | 6.8/10.1 7.1/9.7 57/89 | 46/76 3.3/6.6 3.3/6.1|63/72
Taiftids Average 5.0 3.0 6.7 7.0 7.1 8.0 8.4 8.3 T, 6.8 5.5 4.8 6.7
i Min/Max | 3.6/6.5 4.3/7.5 5.1/83 5792 51/82 66/9.1| 6.6/9.7 7.0/96 357/9.1 | 48/79 3472 3.6/6.7 | 6.4/7.2
Tatifida-£15 Average = 6.0 6.6 6.7 6.7 7.4 7.8 7.9 72 6.8 k7 5.0 6.0
Min/Max | 3.7/6.8 4.3/7.7 5.0/83 | 54/88 47/77 6.1/84| 62/90 6.7/9.1 5.6/89 | 4880 3.5/75 38/72 ]| 63/7.1
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year
T hcnis Average 32 6.0 6.7 Tl 74 8.5 8.9 8.5 74 6.9 5.7 Jil 7.0
= 3 Min/Max | 3.7/69 43/77 5.1/84 | 5893 53/86 7.0/9.7| 69/102 7.2/98 5.809.1 | 48/80 3.5/75 3.8/73 | 6.6/75
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m2/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 3.0 33 33 33 3.4 4.2 4.5 4.3 30 3.7 3:3 3.0 3.6
Horiz Axis Min/Max | 1.0/4.4 1.9/4.7 2.0/4.6 | 22/5.1 14/44 3.0/53 | 3.0/58 3.2/55 24/50 ]| 2.1/47 1.4/49 1.9/49 | 32/4.0
1-Axis, N-S | Average 2.6 34 4.0 43 4.4 54 3.9 5.6 4.5 4.1 3.0 2= 4.2
Horiz Axis Min/Max | 1.4/3.9 2.0/49 24/56 | 2967 19/57 39/69| 3977 41/72 29/64 | 2253 14/45 15/4.1 37147
1-Axis, N-S | Average 34 4.0 4.4 43 42 50 5.6 5.6 48 4.7 3.8 3.3 4.4
Tilt=Latitude | Min/Max | 1.8/5.0 24/5.8 2.7/62 | 3.0/6.9 1:B/5.5 3.6/64 | 3072 4172 3168 2.6/6.1 1.7/5.7 2.0/54 | 40/5.1
8N wte Average 3.6 4.1 44 4.4 4.5 3.8 6.0 5T 49 4.8 4.0 36 4.6
Min/Max | 2.0/5.3 24/6.0 2.7/6.2 | 3.0/7.0 1.9/58 3.9/7.0 | 4.0/7.8 4.2{74 32/68 | 2.7/6.2 1.7/6.0 2.2/58 | 4.1/5.3
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 9.3 11.6 16.4 20.9 242 274 29.2 29.3 26.8 21.7 16.1 10.9 20.3
Daily Minimum Temp 37 5.6 10.6 15.4 19.2 219 233 233 21.0 15.6 99 5.1 14.6
Daily Maximum Temp 14.9 17.4 222 26.3 293 328 35.0 35.3 32.5 27.8 22.1 16.7 26.1
Record Minimum Temp | -18.9 -13.9 -7.8 L7 6.1 11.7 17.8 16.1 5.0 0.0 -6.7 -15,6 | -18.9
Record Maximum Temp | 32.2 36.1 36.7 36.7 37.8 40.6 42.8 41.1 40.0 36.7 328 322 42.8
HDD, Base 18.3°C 286 196 97 16 0 0 0 0 0 9 97 237 938
CDD, Base 18.3°C 7 6 37 92 183 272 336 341 253 114 29 [6} 1676
Relative Humidity (%) 67 66 64 66 71 69 65 64 68 68 69 68 67
Wind Speed (in/s) 43 4.6 47 45 4.3 3.8 3.5 34 33 35 4.0 4.1 4.0
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Monthly Radiation (kKWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

Brownsyville, TX

WBAN NO. 12919

LATITUDE: 25.90° N

LONGITUDE: 97.43° W

ELEVATION: 6 meters

MEAN PRESSURE: 1015 millibars

2 -+
STATION TYPE: Primary
1 -+
1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.9 307 4.6 o3 5.8 6.4 6.5 6.0 532 45 34 2.7 4.8
Min/Max | 2.2/3.6 2.8/4.5 3.8/5.6 | 4.6/6.0 4.5/6.6 58/7.0| 55/74 354/68 3.8/59 | 3.6/50 2.8/40 23/34 | 44/5.1
Tafiiude-i5 Average i 5 4.0 4.8 54 8.5 6.2 6.4 6.0 54 49 39 3.1 4.9
' Min/Max | 2.4/4.1  3.0/50 3.9/6.0 | 4.6/62 44)65 5.6/6.7 | 5.4/7.2 53/68 3.9/62 | 3.7/5.6 3147 2.5/4.1 | 45/52
Tatitnde Average 36 43 3.0 53 54 2.7 39 5.8 53 5.3 4.4 3.6 5.0
Min/Max | 2.6/47 32/56 4.0/63 | 45/6.1 42/6.1 52/62| 50/6.6 5.1/65 38/64 | 3.8/6.0 34/54 2.7/47|45/53
Latitade+15 Average 38 4.4 4.9 5.0 4.8 5.0 52 3.3 5.3 54 4.6 3.8 4.8
“ | Min/Max | 2.7/5.1 3.2/58 3.9/6.3 | 4.2/5.7 38/54 46/54 | 45/58 47/59 3.6/62 | 3.8/6.2 34/57 2.8/5.1 |4.2/51
90 Average 3.0 32 3.0 2.3 1.8 1.6 127 2.1 2.9 30 36 31 o
Min/Max | 2.1/42 23/43 2438|2126 L1719 15/18 | 15/1.9 19/23 21/33| 25/42 23/4.6 2.2/44 | 23/29
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average | 3.6 4.7 5.7 6.5 7.1 8.0 8.3 T . &8 6.0 46 35 6.1
Min/Max | 2.6/49 3.3/63 4.4/76|54/75 5084 7.009.1 | 6.6/9.8 68092 43/82| 41/69 34/57 2.6/47 | 5.3/6.6
Latifids 1S Average 38 5.0 6.0 6.6 7.l 79 8.2 7.8 6.9 b2 4.9 3.8 6.2
Min/Max | 2.7/5.3 3.5/6.7 4.6/7.9 | 54/7.7 5.0/83 6.9/9.0 | 6.6/9.7 6.8/92 43/84 | 43/73 3.6/6.2 28/51 | 54/68
Tatifie Average 4.2 5.2 6.1 6.6 6.8 7.6 1.9 7.7 7.0 6.0 3.3 4.1 6.3
Min/Max | 2.9/5.8 3.6/7.1 4.7/8.1 | 54/7.6 48/8.1 6.6/86 | 63/94 67/9.1 43/85 | 43/7.7 3.8/67 3.0/57 | 354/69
Tatride+15 Average 4.3 53 6.0 6.3 6.4 il 7.4 p 6.9 6.7 5.4 4.3 6.1
Min/Max | 3.0/6.0 3.6/72 4.6/8.0 | 52/73 45/76 62/80| 5987 64/8.6 4284 | 43/7.7 3870 3.1/60 | 52/67
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dee | Yesr
iy Average 4.4 53 6.1 6.6 4l 8.1 8.4 7.8 7.0 6.7 3.5 44 6.5
i i Min/Max | 3.0/6.1  3.7/7.2 47/8.1 | 5.5{7.7 5.0/84 7.1/92 | 66/9.9 6.8/93 4385 | 44/78 3870 3.1/6.1 | 5.6/7.1
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
I-Axis, E-W | Average | 22 26 2.8 2.9 3.1 38 4.0 3.6 32 33 2.9 23 3.0
Horiz Axis Min/Max | 1.3/3.5 1.4/4.2 1.9/42 | 1.9/3.8 l1.6/42 3.0/47 | 2.6/55 2.8/49 1.0/4.6 1.2/4.2 1.0/4.1  1.2/3.7 | 24/3.6
1-Axis, N-S Average 20 28 34 37 4.0 4.9 52 4.9 4.1 38 2.8 2.0 3.6
Horiz Axis Min/Max | 1.2/3.3 1.5/4.4 22/52 | 25/50 2.1/56 3.8/62 | 34/72 38/6.7 14/6.0| 1448 1.04.0 1.0/32 | 2.9/44
1-Axis, N-S | Average 2.5 30 3.6 37 38 45 49 4.8 4.3 43 34 25 38
Tilt=Latitude | Min/Max | 1.5/4.0 18/52 24/56 | 25/50 2053 3668 [ 268 3766 1463 1.6/5.4 1.3/48 1.3/4.0 | 2.9/4.5
. sk Average 2.6 33 3.6 38 4.0 4.9 53 49 43 4.4 3.5 27 4.0
= 2 Min/Max | 1.6/4.3 1.8/5.3 24/5.6 | 2.5/5.1 2.1/57 39/63 | 3.4/73 38/6.8 15/6.3 1.6/5.5 1.3/5.1 1.4/44 | 3.0/4.7
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 152 16.9 204 24.1 26.6 28.3 292 292 279 243 204 16.7 232
Daily Minimum Temp 9.9 11.4 5.4 19.2 22.2 23.8 243 24.1 229 18.9 15.0 11.3 18.2
Daily Maximum Temp 20.5 223 258 28.9 31.0 32.8 34.1 34.2 324 29.6 257 22.1 28.3
Record Minimum Temp | -7.2 -5.6 0.0 33 J1.1 15.6 20.0 172 12.8 4.4 0.6 -8.9 -8.9
Record Maximum Temp | 33.9 34.4 41.1 38.9 38.9 38.9 389 38.9 40.0 356 36.1 344 41.1
HDD, Base 18.3°C 129 75 23 0 0 0 0 0 0 0 28 98 333
CDD, Base 18.3°C 33 34 88 173 257 300 336 336 280 184 89 48 2160
Relative Humidity (%) 79 77 5 75 T 75 73 74 76 75 76 78 76
Wind Speed (m/s) 4.7 813 5.9 6.0 57 i 5.0 4.6 42 4.1 4.7 4.8 5.0
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LATITUDE: 27.77° N % +
LONGITUDE: 97.50° W 2
ELEVATION: 13 meters S
MEAN PRESSURE: 1014 millibars i
% 2
STATION TYPE: Secondary £
1 A=
1961-1990 Average
i g
J E M A M 4 J A & Q@ N @ ¥
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (*) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average | 2.8 3.6 44 5.0 5.5 6.1 6.3 5.8 5.0 43 33 %7 4.6
Min/Max | 2.4/33 3.0/42 3.6/54 | 44/60 47/6.1 54/7.0 | 52/6.9 5.0/64 4458 | 3548 2640 2233|4347
L aHEAR 18 Average 32 4.0 4.7 52 54 59 6.1 3.9 3.3 4.8 3.9 3 4.8
Min/Max | 2.7/3.9 3.3/4.8 3.8/59 | 45/62 46/6.1 53/68 | 52/6.8 5.1/65 4.6/6.2 3.8/55 3.0/48 24/4.1 | 45/49
Tuatitide Average 3.6 4.3 4.9 5.1 5.1 5.5 37 b 1) 54 32 4.3 3.6 4.9
Min/Max | 2.9/45 3.5/54 39/6.2 | 44/6.1 43/57 4.8/62 | 48/63 4.8/63 46/63 4.1/59 32/56 2.7/4.8 | 4.6/5.0
Latitide +15 Average 38 43 4.8 4.7 4.6 4.8 5.0 P4 52 53 4.6 38 4.7
¥ | Min/Max | 2.9/48 35/56 3.8/6.1 | 4.1/5.7 3.9/50 4.3/54 | 43/55 44/57 4461 | 4.1/6.1 3.3/6.0 2.8/53 | 44/48
90 Average 3.1 3,3 3.0 23 1.8 L7 1.8 22 3.0 3.7 37 33 27
Min/Max | 23/4.0 2542 2538|2127 1719 LeL7| 1718 2023 2534 | 2843 26/49 22/46 | 2.6/29
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m#/day), Unceriainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.6 4.7 5.6 6.3 6.8 7y 8.0 7.6 6.7 59 4.5 35 5.9
Min/Max | 2.8/45 3.6/59 43(7.3 | 5177 55/7.8 65/92| 63/93 6.1/86 55/8.0 | 44/68 32/59 25/4.8 | 5.5/6.1
Latitude -15 Average 39 5.0 59 6.4 6.8 7.6 8.0 73 6.9 6.3 4.9 3.8 6.1
Min/Max | 3.0/5.0 3.8/6.4 44/7.7 | 51/79 5578 64/9.1 | 6.3/93 62/8.6 5783 | 4.7/13 34/65 2.7/53 | 5.6/6.3
Tatiade Average 42 32 6.0 6.3 6.5 773 Tl .9 7.0 6.5 5.2 4.2 6.1
Min/Max | 3.2/54 39/6.8 45/19 | 5179 5376 62/87 | 6.1/89 6.0/85 57/84 | 4877 3.6/70 29/59 | 5.7/6.4
¥ iitadeiis A_verage 44 53 59 6.1 6.1 6.8 7 6 s 6.8 6.6 54 4.4 6.0
3 Min/Max | 3.2/5.7 4.0/6.9 4.4/78 | 48/7.6 5.0/7.1 5881 | 5783 57/8.1 5.6/82 | 48/78 3.7/7.3 3.0/6.3 | 5.6/6.3
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
R Average 44 33 6.0 6.4 6.8 i) 8.1 At 7.0 6.6 5.5 44 6.3
Min/Max | 3.3/5.7 4.0/6.9 45/79 | 51/7.9 55/79 6.6/93 | 64/94 62/87 57/84 | 49/78 3.8/74 3.0/6.4 | 5.9/6.6
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average | 23 27 2.8 238 7.9 36 3.9 3.0 32 34 3.0 24 il
Horiz Axis Min/Max | 1.3/3.4 1.5/3.9 1.6/4.3 | 1.8/3.9 1.9/39 2.7/50 | 25/51 25/44 22/44 | 2.0/43 1.6/4.6 1.4/41 | 2.6/3.3
1-Axis, N-S | Average | 20 ~ 28 34 36 39 4.7 5i 4.8 42 3.9 2.9 20 3.6
Horiz Axis Min/Max | 1.2/3.1 1.6/4.1 1.9/52 | 2.3/5.1 25/52 3.5/65| 33/67 3.3/58 29/57 | 23/49 1544 L1135 3.1/39
1-Axis, N-§ | Average 2.6 33 37 3.7 3.7 4.3 4.8 47 4.4 4.4 3.5 2.6 38
Tilt=Latitude | Min/Max | 1.5/3.% 18/4.8 2.1/57|23/52 24/49 32/6.1 | 3.1/63 32/57 3.0/6.0 2.6/5.6 1.9/54 1.5/44 | 3.3/4.1
o Note Average 2.8 34 3.7 37 39 4.7 31 4.9 44 4.5 3.7 28 4.0
£ - Min/Max | 1.6/4.1 1.9/5.0 2.1/5.7 | 2.3/53 25/52 35/6.6 | 3.3/68 34/59 3.0/60 | 2.6/57 2.0/57 16/48 | 3.4/43
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 12.8 14.7 18.7 225 255 7.7 28.9 29.0 272 233 18.7 14.6 22.0
Daily Minimum Temp 7.4 8.9 129 173 20.8 23.0 23.8 23.9 224 17.7 13.1 9 16.7
Daily Maximum Temp 18.3 20.6 243 27.6 30.1 324 34.1 34.1 321 28.8 24.3 20.2 272
Record Minimum Temp | -10.0 -7.8 -4.4 0.6 8.3 14.4 17.8 17.8 10.0 3.9 -1.7 -10.6 -10.6
Record Maximum Temp | 32.8 367 38.9 38.9 39.4 383 40.0 39.4 39.4 36.7 36.7 328 40.0
HDD, Base 18.3°C 188 118 56 | 0 0 0 0 0 0 53 145 564
CDD, Base 18.3°C 17 17 66 130 222 282 329 331 267 156 64 29 1911
Relative Humidity (%) £ 76 74 77 79 78 75 75 76 75 76 76 76
Wind Speed (m/s) 5.4 6.0 6.4 6.4 5.7 5.0 5.1 5.0 4.9 4.8 5.5 5.5 55
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

WBAN NO. 23044

LATITUDE: 31.80° N

LONGITUDE: 106.40° W
ELEVATION: 1184 meters
MEAN PRESSURE: 882 millibars

2 =
STATION TYPE: Primary
1 -
—— 1961-1990 Average
" P S : -
J F M A M J A S N B ¥r
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%

Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year

0 Average 33 4.5 5.9 7.1 7.8 8.0 74 6.8 2.9 4.9 38 32 5.1
Min/Max | 2.9/40 38/5.1 49/65|63/7.6 7.2/85 71387 | 68/7.9 5875 52/64 | 42/55 3.1/42 2736 95/59

Latitode -15 Average 4.6 5.6 6.6 74 7.8 7.7 1.2 6.9 6.4 5.9 4.9 4.4 6.3
* Min/Max | 3.7/54 4.6/63 54/73 | 6.6/80 7.1/83 7.1y83 | 6.7/7.7 5977 57[/1.1 | 50/67 3.8/56 3.5M49 | 6.0/65

Tttt Average 53 6.2 7.0 13 2 7.1 6.7 6.7 6.6 6.4 o 5. 6.5
Min/Max | 4.2/64 5.0/7.1 5.6/78 | 65/79 6.7/18 65/15| 62/7.2 57/74 58/73 | 54/73 43/65 4.0/59 6.1/6.7

Lafitids +15 Average 5.8 6.5 6.9 6.8 6.4 6.0 5.8 6.1 6.3 6.6 6.1 5.6 6.2
“ | Min/Max | 45/7.0 52/7.5 54/17|60/7.3 59/68 56/64 | 54/62 52/67 355/7.1 54/75 4.4/69 43/65 | 5.9/65

) Average Bl 52 4.0 39 235 70 1 S 2.8 38 4.9 52 51 3.9
Min/Max | 3.9/6.2 4.1)60 3.6/3.1 | 3.2/37 2426 2.023| 2.1/23 2530 3.342| 40/56 3.7/6.0 3.8/60 | 3.6/4.1

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty 9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average 54 | 6.6 8.3 9.9 10.7 10.8 9.6 9.0 8.1 il 56 4.8 8.0
Min/Max | 4.0/62 5.3/78 6.4/9.6 |8.5/10.7 9.6/11.9 9.5/11.9| 8.6/10.5 7.5/10.2 7.0/9.1 | 59/83 4.1/6.5 3.6/5.6 | 7.6/8.3

Latitude=15 Ayerage 59 74 8.9 10.2 10.7 10.6 9.5 9.1 8.6 7.8 6.4 5.6 8.4
Min/Max | 4.7/72 59/87 6.9/104|88/11.1 9.6/12.0 9.4/11.8| 8.6/104 7.7/104 74/9.7 | 65/92 4.6/7.5 42/6.6 | 8.0/88

1 atitads Average 6.5 78 e 10.1 104 10.2 e 9.0 8.7 8.2 7.0 6.3 8.6
i Min/Max | 5.1/8.0 62/93 7.0/10.7|8.7/11.0 9.3/11.6 9.0/11.3| 8.2/10.0 7.5/103 7.4/9.8 | 6.8/9.7 35.0/82 4.6/7.3|8.1/9.0

Latitude 15 Average 6.9 8.1 9.1 9.7 9.8 9.5 8.6 8.5 8.5 8.3 3 6.6 8.4
¢ Min/Max l 5.3/84 63/9.6 69/10.6|8.4/10.6 8.7/109 8.4/105| 7.7/94 7.2/98 7.2/9.6 | 6.8/9.8 5.1/85 49/78 | 7.9/8.9

Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%

Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year

2-Axis Average 6.9 8.1 9.2 10.2 10.8 10.9 9.7 9.2 8.7 83 74 6.7 8.9
Min/Max | 5.3/8.6  6.3/9.6 7.0/10.7|8.8/11.1 9.7/12.1 9.6/12.1| 8.7/10.6 7.7/10.5 74/98 | 6.8/9.8 52/8.6 4.9/8.0 | 8.3/9.3

Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov De¢ | Year

1-Axis, E-W | Average 4.5 4.9 5.2 5.6 6.1 6.3 52 4.8 47 49 4.7 4.4 5.1
Horiz Axis Min/Max | 3.0/59 34/6.3 3.3/6.6 | 43/64 52/73 4976 | 42/6.1 3959 379/5.6| 3.7/62 27/58 2.8/55)|4.6/5.6

1-Axis, N-S | Average 38 5.0 6.3 7.6 8.2 8.2 6.8 6.4 5.9 5.4 42 3.6 6.0
Horiz Axis Min/Max | 2.7/5.1 3.5/65 4.0/8.2 | 58/88 7.0/99 64/100| 5481 51/7.8 47/7.1| 40/69 24/53 22/45 | 54/6.5

1-Axis, N-S | Average 5.0 6.1 7.0 1 79 17 6.4 6.3 6.3 6.3 5.4 4.8 6.4
Tilt=Latitude | Min/Max | 3.5/6.7 4.3/7.9 44/9.1|59/90 6.7/9.6 5.9/94 | 5177 5178 35.1/7.6| 4.7/8.1 3.1/6.8 3.1/6.1 | 5.8/7.1

2. A¥is Average 54 6.3 Al 7.9 8.4 83 6.9 6.5 6.4 6.4 57 52 6.7
Min/Max | 3.7/7.1 44/8.1 45/9.1|60/9.1 7.1/10.1 64/102| 5582 5.3/80 51/7.7 | 4882 3.2/72 3.3/6.6 | 6.0/7.3

Average Climatic Conditions

Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 6.0 8.9 12.8 174 221 26.9 27.9 26.7 23.6 17.8 11.3 6.7 i

Daily Minimum Temp -1.4 1.1 4.6 8.9 13.6 17.9 20.2 19.2 16.4 9.8 3.6 0.7 9.4
Daily Maximum Temp 134 16.8 211 259 30.6 35.8 35.6 34.2 30.6 258 19.1 14.2 253
Record Minimum Temp | -22.2 -13.3 -10.0 -5.0 -0.6 7.8 13.9 13.3 5.0 -3.9 -17.2 -15.0 -22.2
Record Maximum Temp | 26.7 283 35T 36.7 40.0 43.9 44.4 422 40.0 356 30.6 26.7 44.4
HDD, Base 18.3°C 382 263 176 61 4 0 0 0 0 49 210 360 1504
CDD, Base 18.3°C 0 0 6 34 121 257 298 260 157 32 0 0 1163

Relative Humidity (%) 51 42 32 27 27 30 44 48 51 47 47 52 41

Wind Speed (m/s) 2 &5 4.4 44 4.1 35 32 3.0 29 2.8 LA 3.0 3.4
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Fort Worth, TX.

WBAN NO. 03927

Variability of Latitude Fixed-Tilt Radiation

=
o
=
E
: +
LATITUDE: 32.83° N =
LONGITUDE: 97.05° W =
ELEVATION: 164 meters 5
MEAN PRESSURE: 996 millibars i~
¥
‘ T2+
STATION TYPE: Primary £
'1 > .
1961-1990 Average
I T B
4 FM A M J J A 8§ @ N D Y
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt () Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 29 37 4.7 5.6 6.2 6.9 7.0 6.4 s 4.2 3:l 27 49
Min/Max | 2.2/3.3 3.2/43 39/54 | 49/66 5170 63/7.5| 6.3/7.8 5.6/7.0 45/58 | 3548 2636 233.1 | 4751
Latituds <15 Average 38 4.5 5.3 59 6.2 6.7 6.9 6.5 5.5 5.0 4.0 35 53
; Min/Max | 2.7/4.6 3.8/54 4.2/62 | 51/70 50/7.0 6.1/7.2| 62/7.6 57/12 48/64 | 40/58 3.1/47 29/44 | 5.1/56
Datiide Average 4.3 4.9 5.5 ) 58 6.2 6.4 6.3 5.8 54 45 4.1 54
i Min/Max | 2.9/5.3 4.1/6.0 43/64 | 5.0/6.9 4.7/66 56/6.6 | 5870 55/69 4.8/66| 42/63 33/54 3.2/52| 5257
Eatitude+15 Average 4.6 31 54 33 52 53 5.6 37 5.6 33 4.8 4.4 52
2 * | Min/Max | 3.0/5.7 4.1/6.3 4.2/64 | 4.7/6.4 42/58 4.9/57 | 5.1/6.1 5.0/63 4.6/63 | 42/64 34/57 3.4/57 | 5.0/54
90 Average 4.0 4.0 36 29 2.0 2.1 2.3 2.8 34 4.1 4.1 4.0 33
Min/Max | 2.5/5.1 3.2/5.1 2843 12.6/34 2125 2022 2123 530 2839 | 314§ 2849 20572 | 3.1/35
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty 9%
Axis Tilt (%) Tan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.0 5.1 6.3 73 7.9 8.9 9.2 84 6.9 5.8 4.4 38 6.5
Min/Max | 2.7/5.1  4.1/63 48/7.6 | 6.0/9.1 6.1/9.1 7.8/10.0| 8.0/10.7 6.9/9.7 5.6/82 | 4569 33/53 2.9/47 | 62/69
Latitude <15 Average 4.7 5.7 6.7 i e 7.9 8.8 9.1 8.6 T3 6.4 L2 | 44 6.9
Min/Max | 3.0/59 4.6/7.1 5.1/82 | 6.2/95 6.0/9.1 7.8/9.9 | 7.9/106 7.1/9.9 58/87 | 49/7.7 3.6/6.1 3.4/56 | 6.53/7.3
Totrine Average 5.1 6.0 6.9 7.4 AT 8.4 8.8 8.5 7.4 6.7 35 4.9 6.9
Min/Max | 3.2/65 4.8/7.6 5.2/84 | 6.1/94 5889 74/95 | 7.7/103 6.9/9.7 5.8/88 | 5.1/80 3.8/6.6 3.7/62 | 6.6/7.4
Latitode +15 Average 5.3 6.1 6.8 7.1 T2 7.8 8.2 8.0 72 6.8 1.7 5il 6.8
iy Min/Max | 3.3/6.9 4.8/7.8 5.1/84 | 5.8/9.0 55(83 6.9/89 | 7.2/96 6.6/9.3 5.7/86 | 5.1/8.1 3.9/69 3.8/6.6 | 64/7.2
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
5 At Average 5.4 6.2 6.9 ] 8.0 9.0 9.3 8.6 7.4 6.8 57 52 72
Min/Max | 3.3/6.9 4.9/7.8 52/84 | 6.2/95 6.1/9.3 7.9/10.1| 8.1/10.9 7.1/99 59/88 | 5.1/8.1 3.9/6.9 3.8/6.7 | 6.8/7.6
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 32 34 34 3.5 3.7 4.4 4.7 4.2 3.6 337 34 32 347
Horiz Axis Min/Max | 1.5/4.5 23/48 2.1/47 | 24/52 2.0/49 35/54 | 35/62 29/54 24/48| 23/49 1844 1945 | 33/4.1
1-Axis, N-S | Average p A7 34 4.1 4.6 4.9 57 6.2 5.6 4.5 4.0 3.0 25 43
Horiz Axis Min/Max | 1.2/3.8 2.3/47 25/5.7 | 3.2/68 2.7/65 45/7.2 | 4.7/83 38/74 3.0/6.1 2553 1.7/40 15/35 | 3.8/4.7
1-Axis, N-S | Average 3.0 4.2 4.6 4.7 4.7 3.3 39 5.6 4.9 4.7 3.9 3.5 4.0
Tilt=Latitude | Min/Max | 1.6/5.1 2.8/5.9 2.8/64 | 3.3/70 26/63 2/6.7 | 4478 38/73 33/66) 29/63 2.1/52 2149 | 4.1/5.1
5 kot Average 3.9 4.3 4.6 4.8 5.0 58 6.3 5.8 4.9 4.8 4.1 38 4.8
i ) Min/Max | 1.7/55 29/6.0 2.8/64 | 33/7.1 28/66 46/72 | 4.7/84 39/76 3.3/6.6| 3.0/64 22/54 23/53|43/54
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 6.3 8.8 13.7 18.6 207 272 29.6 294 252 19.6 13.4 8.3 18.6
Daily Minimum Temp 0.4 2.7 7.6 12.6 17.0 21.1 234 23.1 19.4 13.2 7.4 24 12.6
Daily Maximum Temp 12.3 14.9 19.9 24.6 283 333 358 357 31.0 25.8 19.3 14.2 24.6
Record Minimum Temp | -15.6 -13.9 -9.4 -1.7 5.0 10.6 15.0 13.3 6.1 -1.7 -6.7 -18.3 -18.3
Record Maximum Temp | 31.1 311 35.6 35.0 39.4 45.0 43.3 422 41.1 389 317 311 45.0
| HDD, Base 18.3°C 372 269 159 42 0 0 0 0 0 28 153 314 1337
CDD, Base 18.3°C 0 3 16 50 137 267 349 343 207 66 6 3 1446
Relative Humidity (%) 68 66 64 65 70 66 60 59 67 66 67 68 65
Wind Speed (m/s) Sl 54 5.8 2l 52 4.6 43 4.0 4.2 4.4 4.9 4.9 4.9
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5.1 WBAN NO. 12960
z .
= . LATITUDE: 29.98° N
§ + LONGITUDE: 95.37° W
-.(.i—: ELEVATION: 33 meters
4 MEAN PRESSURE: 1014 millibars
s
T2+
2 STATION TYPE: Secondary
1 -
1961-1990 Average
0o+t —
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 29 3.4 4.2 5.0 5.6 6.0 2.9 56 49 42 3l 25 4.4
Min/Max | 2.2/3.2 2.8/4.1 3.6/5.1 | 43/64 4.6/64 5.1/69 | 50/6.7 4863 42/57 | 3.3/52 2239 22/29 | 42/48
tathnda=15 Average 32 39 4.6 32 5.6 59 5.8 7 52 4.8 37 3.0 4.7
: Min/Max | 2.6/3.9 3.1/48 3.8/56 | 43/6.7 4.6/64 5.0/6.7 49/6.6 4.8/6.5 4461 | 3.6/6.1 24/49 2.6/3.8 | 45/5.1
Fatitnia Average 3.6 43 4.7 oul 5.3 54 54 55 5.3 52 4.1 335 48
Min/Max | 2.8/45 32/54 3.8/59 | 42/66 43/6.0 4.6/6.1 4.6/6.1 47063 44/6.3 | 3.8/67 25/57 2.8/44 | 45/5.2
Tatituds 18 Average 3.8 4.4 4.6 4.7 47 4.7 4.8 5.0 3.1 32 43 3.7 4.6
Min/Max | 2.9/48 3.2/5.6 3.6/58 | 3.9/6.1 3.8/53 4.1/53| 4.1/53 43/57 4.2/6.0 3.8/69 25/6.1 2948 | 43/5.0
90 Average 3.1 s 3.0 2.5 2.0 1.8 1.9 2.4 3.0 3.8 A3 32 2.8
Min/Max | 2.3/42 2.3/43 2.3/38 |22/30 180228 WY 1.8/2.0 2.1/26 25/3.6 | 2.6/5.0 1.9/5.1 2.4/42 | 2.6/3.1
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 35 4.5 54 6.3 7.0 7.6 7.5 72 6.4 57 4.1 33 37
Min/Max | 2.7/45 33/5.8 4.1/7.0 | 49/88 53/83 6.1/9.0 6.0/89 59/84 353(7.7| 39/74 24/58 2.7/42 ) 5.3/63
Latitiide ~15 Average 39 4.9 Sl 6.4 7.0 7.9 7.4 73 6.7 6.1 4.6 3 39
Min/Max | 3.0/5.1 35/63 4.3/74|50/90 5383 6.0/89 6.0/88 6.0/85 5.5/8.0| 42/81 26/66 3.0/48 | 5.6/6.5
Lafitude Ayerage 4.2 5. 5.8 6.4 6.8 72 W 4 i e 67 6.4 4.9 4.0 6.0
Min/Max | 3.1/5.5 3.7/6.7 4.3/7.6 | 49/8.9 5181 5885 | 58/85 5884 5581 | 4385 22 32153 | 5.6/66
Latitude +15 Average 43 54 3 6.1 04 6.7 6.7 6.8 6.6 6.4 3:1 4.2 a9
; Min/Max | 3.2/5.8 3.7/69 42/16 | 4.7/86 48/7.6 5419 | 54/19 5.6/80 53/80| 43/86 27/75 33/56 | 55/65
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
o Axin Average 44 5.2 58 6.5 st | 7 7.6 7.3 6.7 6.5 5:1 42 6.2
& Min/Max | 3.2/5.8 3.7/69 4.3/7.6 | 5.0/9.0 53/84 6.1/9.1 | 6.1/8.9 6.0/86 55/8.1 | 4386 2.7/75 33/57 | 5.8/6.8
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 23 23 2.9 2.8 3.1 34 33 32 3l 34 2.8 23 2.9
Horiz Axis Min/Max | 1.4/3.6 1.4/4.1 1.4/3.9 | 1.6/4.8 1.6/4.1 24/46 | 2.2/45 2341 2.1/41 1.7/4.9 0.8/4.8 1.5/3.7 | 2.6/3.3
1-Axis, N-S | Average | 2.0 2.8 3.2 37 4.1 4.3 44 4.3 3.9 a7 2.6 19 34
Horiz Axis Min/Max | 1.2/3.2 1.5/4.3 1.7/4.8 | 2.1/6.5 2.1)54 3.0/60 | 3.0/6.0 3.1/54 28/53 1.9/54 0845 12/31] 3.1/3.9
1-Axis, N-S | Average 2.6 33 3.6 a7 3.9 4.2 4.1 43 4.1 4.3 x5 25 317
Tilt=Latitude| Min/Max | 1.6/4.1 1.8/5.1 1.9j53 | 22/6.6 20/52 2856 | 2856 3053 2950 2.2/6.3 1.0/5.6 1.6/4.0 | 3.3/4.2
9. Axis Average 2.8 34 3.6 38 4.1 4.6 4.4 o4 4.2 4.3 34 28 3.8
Min/Max | 1.7/43 1.8/52 1.9/53 | 2.2/6.7 2.1/55 3.1/6.1 | 3.0/6.0 3.1/5.5 3.0/5.6 | 2.2/63 1.0/59 1.8/44 | 3.4/43
Average Climatic Conditions
Element Jan Feh Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 10.2 12.2 15.9 20.2 23.6 26.9 28.1 27.9 25.7 20.9 16.1 11.9 19.9
Daily Minimum Temp 4.3 5.9 10.0 145 18.0 214 224 223 19.9 14.2 9.8 57 14.1
Daily Maximum Temp 16.1 18.5 21.7 25.8 292 323 33.7 33.6 31.3 27.6 224 18.2 259
Record Minimum Temp | -11.1 -6.7 -5.6 -0.6 6.7 111 16.7 16.7 8.9 0.0 -12 -13.9 | -13.9
Record Maximum Temp | 289 328 32.8 35.0 36.1 394 40.0 41.7 38.9 35.6 317 28.3 41.7
HDD, Base 18.3°C 260 179 104 20 0 0 0 0 0 17 101 208 888
CDD, Base 18.3°C 9 6 28 75 164 257 303 298 220 97 34 10 1500
Relative Humidity (%) 15 73 73 74 75 75 73 75 76 74 75 75 75
Wind Speed (m/s) 4.0 4.2 4.4 4.4 39 3.6 2.2 3.0 i) 34 3.8 3.9 3.8
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WBAN NO. 23042 8
o =X
£
. s *
LATITUDE: 33.65° N =
LONGITUDE: 101.82° W S
ELEVATION: 988 meters S
MEAN PRESSURE: 904 millibars D; 2+
22+
STATION TYPE: Secondary 2
“ 4=
1961-1920 Average
-~ t t } } } } f } f f } f
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tk Jan Feb Mar Apr May Tune July Aug Sept Oct Nov Dec Year
0 Average 3.1 34 5.1 6.2 6.7 il 7.0 6.3 32 44 3.3 2.8 5.1
Min/Max | 2.7/3.5 34/46 4.5/57|56/69 59/74 64/78 | 60/7.8 55/7.0 4560 | 3.7/51 28/3.7 22/33 | 4.9/53
Lathoda -18 Average 4.2 5.0 5.8 6.6 6.7 6.9 6.8 6.3 5.8 5.4 4.4 38 5.7
Min/Max | 3.5/50 4.1/59 5.1/6.6 | 5.9/7.3 59/74 6.2/76 | 59/7.6 5773 49/6.7 | 44/64 35/51 2948 | 54/59
Latitide A_veragc 4.9 3.5 6.1 6.5 6.3 6.3 6.3 6.3 59 5.9 Sl 4.6 5.8
Min/Max | 3.9/58 45/66 53/69 | 5872 56/69 57/69| 54/7.0 54/70 50/69 | 47/7.0 3.8/59 3.3/5.7 | 55/6.1
Latitude +18 Average 53 5.7 6.0 6.0 5.6 54 55 i 57 6.0 54 5.0 5.6
Min/Max | 42/6.3 4.6/6.9 5.2/6.9 | 54/6.7 50/6.1 50/59 | 4.8/6.0 49/63 4866 | 4872 4.0/64 35/63 | 5.3/59
90 Aycrﬂgt: 4.7 4.6 4.1 33 2.9 2.1 804 2.8 35 4.6 4.7 4.6 3.6
Min/Max | 3.7/5.7 3.6/5.7 3.5/47 |3.0(3.6 2326 2022 2123 2530 3141 | 3.6/55 34/56 3.0/59 | 34/39
Solar Radiation for 1-Axis Tracking Flai-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.6 = 7.1 8.5 8.9 9.4 9.3 8.6 i 6.4 4.9 4.2 =1
Min/Max | 3.6/5.5 4.6/7.0 6.0/84 | 7.3/9.7 7.7/10.0 8.0/10.6| 7.7/10.9 7.1/10.0 58/87 | 5.1/7.8 3.7/59 29/52 | 6.7/74
Latitude <15 Average 5.4 6.4 17 8.8 9.0 9.3 9.3 8.8 7.6 T 5.7 5.0 T3
© | Min/Max | 42/6.6 5.1/8.0 6.4/9.1 |7.6/10.1 7.8/10.1 7.9/10.5| 7.7/10.9 7.2/10.2 6.2/9.3 | 5.6/88 4.3/69 3.4/63 | 7.1/7.9
{ ittt Average 3.9 6.8 7.9 8.7 8.7 8.9 8.9 8.6 77 1.5 6.2 5.6 7.6
Min/Max | 4.6/7.2 54/85 6.6/9.3 |7.5/10.1 7.5/9.8 7.6/10.1| 7.4/10.5 7.1/10.0 6.2/9.4 | 59/92 4575 3.7/7.1| 7.2/8.1
{aittude+18 Average 6.2 7.0 718 8.4 82 8.3 8.4 8.2 T 7.6 6.5 59 13
Min/Max | 4.8/7.6 5.5/8.7 65/93 | 7.2/97 7.1/92 7.1/94 | 69/99 6.7/96 6.0/92| 59/9.3 4.7/78 3975 | 7.0/7.9
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
A Asic Average 6.3 7.0 7.9 8.8 9.1 9.5 9.4 8.8 i 7.6 6.5 6.0 7.9
st . Min/Max | 4.8/7.7 5.5/8.7 6.6/9.4 |7.6/102 7.8/10.2 8.1/10.8| 7.8/11.1 7.3/10.3 6.2/9.4 | 59/94 4.7/7.9 4.0/7.7 | 74/83
- Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 4.0 4.1 42 4.6 4.7 5. 5.0 4.5 3.9 44 4.1 39 4.4
Horiz Axis Min/Max | 2.6/5.3 2.9/5.7 3.0/54 | 3.6/5.7 3.6/57 3.8/62 | 3.5/65 3.3/58 2854 | 3.1/59 25/53 22/55 | 3.9/48
l—Ay(is, N-S | Average 33 4.1 L 1| 6.1 6.2 6.7 6.6 6.1 5.0 4.8 3.6 3.1 51
Horiz Axis Min/Max | 2.1/44 2.8/5.7 3.6/65 | 47/7.6 48/7.6 5.0/8.1 | 4.7/87 4.3/78 35/7.0| 3.3/65 22/47 1.7/43 |45/55
1-Axis, N-S | Average 44 5.1 57 6.3 6.0 6.2 6.2 6.1 54 T 4.7 43 32
Tilt=Latitude | Min/Max | 2.9/5.9 3.5/7.0 4.0/74 | 48/79 4.7/73 4.6/7.6 | 44/83 43/7.8 3.875| 40/77 29/6.1 24/6.0 | 49/6.0
AL Kads Average 4.8 52 P 6.4 6.4 0.8 6.7 6.2 54 58 5.0 4.6 3.7
Min/Max | 3.1/6.3 3.6/7.2 4.0/74 | 4980 49/77 50/83 | 4889 4480 38/7.6| 41/7.8 3.1/65 2.6/65 | 5.1/63
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 38 6.2 10.7 16.2 20.8 25:1 26.7 255 217 16.3 9.9 4.8 15.6
Daily Minimum Temp -4.1 -1.9 2.4 8.2 13.2 17.9 20.0 19.0 152 8.9 25 2 8.2
Daily Maximum Temp 11.6 142 18.9 24.1 284 322 333 320 283 23.7 173 12.3 23.1
Record Minimum Temp | -26.7 -22.2 -16.7 -3.6 -1.1 6.7 10.6 D) 0.6 -6.7 -18.3 -18.9 -26.7
Record Maximum Temp | 283 30.6 35.0 37.8 40.0 43.3 422 41.1 394 36.7 30.0 272 433
HDD, Base 18.3°C 451 341 243 89 14 0 0 0 9 86 253 420 1906
CDD, Base 18.3°C 0 0 6 24 90 203 258 222 111 23 0 0 938
Relative Humidity (%) 58 57 50 47 53 56 55 59 64 59 58 60 56
Wind Speed (m/s) 3.6 59 6.5 6.7 6.5 59 5.1 4.5 4.7 &l 3.3 5.3 3.6
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Variability of Latitude Fixed-Tilt Radiation

WBAN NO. 93987

z
z s
f + LATITUDE: 31.23° N
g ] LONGITUDE: 94.75° W
3 ELEVATION: 96 meters
= MEAN PRESSURE: 1006 millibars
= STATION TYPE: Secondary
‘I 4
1961-1990 Average
0 4+——t——— . — —t
J F M A M J A 8 B ¥r
Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 24 3:5 45 53 39 6.4 6.4 6.0 5.1 43 ] 2.5 4.6
Min/Max | 2.3/32 2940 3.8/53 | 44/65 52/68 52/7.1 5.6/7.2 54/6.6 44/56 | 34/49 24/3.6 23/3.0 | 44/48
afituie <15 Average 34 4.1 4.9 25 59 6.2 6.3 6.2 53 50 39 o) 5.0
Min/Max | 2.7/42 3.2/49 4.1/59 | 4.6/6.8 5.1/67 5.1/69| 55/7.1 55/68 4.7/6.1 | 3.8/58 28/4.6 2840|4752
Y bt 4l Average 3.8 4.5 5.1 5.4 5.6 5.8 58 6.0 5.6 5.4 4.3 3.7 il
Min/Max | 3.0/48 3.4/54 4.2/62 | 44/68 49/63 47/64 | 5.1/66 53/66 4.7/62 | 3.9/63 3.0/52 3.1/47 | 48/53
Latitude +15 Average 4.0 4.6 5.0 5.0 4.9 5.0 a2 54 5.4 54 4.6 4.0 4.9
Min/Max | 3.1/5.2  34/5.6 4.1/6.1 | 4.1/6.3 44/56 4.1/55 | 4557 4860 45/60 | 3.9/64 3.0/55 3.3/5.1|45/5.1
90 Average 34 3.6 33 2.9 22 1.9 1 2.6 3.2 4.0 38 35 3.0
Min/Max | 2.5/4.5 25/44 2640|2332 2123 1820 | 1922 2428 27/36| 2.8/47 23/47 2.8/46 | 2.83.1

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/

m?/day), Uncertainty £9%

Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.6 47 58 6.8 7.4 8.1 8.1 7.8 6.6 5.8 4.2 34 6.0
Min/Max | 2.8/47 3.5/58 4.6/74 | 53/9.0 6.1/89 64/94 | 68/9.6 6.6/90 54/74 | 40/7.0 2851 29/44 |55/64
Tatttine-15 Average 4.1 52 6.2 6.9 74 8.0 8.0 1.9 7.0 6.4 4.8 4.0 6.3
Min/Max | 3.1/54 3.7/65 4.8/79 | 54/93 6.1/89 6.3/93 | 6895 6.7/9.1 5678 | 4377 3.1/58 3351 | 58/6.7
Lsiithds Average 44 i 6.3 6.9 i3 ! 7.8 7.8 70 6.6 52 4.3 6.4
: Min/Max | 3.3/59 39/68 498.1 | 53/92 59/87 6.0/89 | 659.1 66/90 5679 | 4481 3.3/63 3.6/56 | 358/68
Tatitiida =15 A_verage 4.6 535 6.2 6.6 6.7 5 T2 7.4 6.9 6.7 3.3 4.5 6.2
Min/Max | 3.4/62 3.9/70 4880 |51/89 5581 56/83| 6.1/86 62/8.6 55/7.7| 44/82 3.3/6.6 3.7/6.0 | 5.7/6.7
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?®/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
5. Akie Average 4.6 &8 6.3 7.0 Tad 8.2 8.2 8.0 i 6.7 54 4.6 6.6
= Mi_n;‘MaX 35062  3.9/7.0 4981 |54/93 6190 64/95| 6996 67/92 57779 | 4582 33/67 38/6.1 | 6.0/7.0 |
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 2.6 29 3.0 3.1 33 3.8 38 37 32 3.6 3.0 2.6 32
Horiz Axis Min/Max | 1.5/3.9  1.6/4.1 1.9/4.3 | 2.0/5.0 2.2/46 2549 | 2.8/51 2748 22/4.1 1.7/4.7 1.3/4.2 1.9/39 | 2.8/3.6
1-Axis, N-§ | Average 22 3.0 3.6 4.1 4.4 49 4.9 4.9 4.1 39 2.8 2.1 3.7
Horiz Axis Min/Max | 1.3/3.3 1.6/42 22/53 | 2.6/6.7 2.8/6.1 3.3/64 | 3.6/6.7 3.5/63 27/51 1.8/5.2 1.2/3.8 1.5/32 | 3.2/43
1-Axis, N-S | Average 29 3.6 4.0 42 4.2 4.6 4.7 4.8 44 4.6 3.5 29 4.0
Tilt=Latitude| Min/Max | 1.7/44 2.0/5.1 25/59 | 2.7/6.8 27/59 3.1/6.0 | 3.4/63 3.5/63 29/55| 22/6.0 1548 2.1/42 | 34/4.6
5 Al Average Fl 3.7 4.0 42 4.4 5.0 5.0 5.0 44 4.6 7 31 42
> Min/Max | 1.8/47 20/52 25/59|27/69 28/62 3.3/65| 3.6/68 3.6/65 2.9/55 | 22/6.1 1.6/5.1 2.3/4.6 | 3.6/4.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
Temperature (°C) 8.7 10.8 15.3 19.7 2995 26.6 282 28.1 252 19.8 14.6 10.2 19:2
Daily Minimum Temp 7 43 8.6 13.2 17.3 20.8 22.3 21.8 19.2 127 8.0 3.8 12.9
Daily Maximum Temp 14.6 17.3 21.9 26.1 29.2 32.3 34.0 342 31.2 26.9 233 16.5 25.4
Record Minimum Temp | -13.3 -8.9 -7.2 -1.1 6.1 10.6 144 12.8 39 -1.0 -7.8 -16.1 -16.1
Record Maximum Temp | 29.4 328 322 344 36.7 37.8 39.4 41.7 38.9 35.0 32.0 27.8 41.7
HDD, Base 18.3°C 306 215 119 30 0 0 0 0 0 27 129 259 1084
CDD, Base 18.3°C 6 5 24 70 153 247 307 302 207 73 17 6 1417
Relative Humidity (%) 74 71 70 72 75 75 74 73 75 73 73 76 74
Wind Speed (m/s) 32 34 3.6 3.5 31 2.6 2.4 24 2.6 2.6 3.0 3.3 3.0
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WBAN NO. 23023

LATITUDE: 31.93° N
LONGITUDE: 102.20° W
ELEVATION: 871 meters

Monthly Radiation (kWh/m2/day)

MEAN PRESSURE: 916 millibars 8+
2 &£
STATION TYPE: Primary
iy - 1961-1990 Average
3o b b

J FMAMUJUJAGSONTD Y

Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%

Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 33 42 358 6.5 7.0 7.3 7.0 6.5 54 4.6 3.6 3.0 53
Min/Max | 2.8/3.8 3.6/4.8 4861 | 5773 6474 6.7/82| 5980 S57/7.1 44/6.1 | 3952 2741 2.6/3.6|52/55
Latitude-15 Average 43 5.1 6.2 6.8 7.0 7.1 6.9 6.6 5.9 55 4.6 4.1 58
Min/Max | 3.6/52 4.3/6.0 5.2/7.0 | 5.9/7.7 64/74 65/79 | 5878 5873 4867 | 4563 34/54 3.3/50 | 5.7/6.1
Laithde Average 50 .7 6.3 6.7 6.5 6.5 6.4 6.4 6.0 6.0 5.3 438 6.0
Min/Max | 4.0/6.1 4.7/6.7 54/74 |58/76 6.0/7.0 6.0/72 | 54/72 56/7.0 4.8/68 | 4.8/69 3.8/63 3.8/6.0 | 58/62
Latimidse15 Average 54 59 6.4 6.2 5.8 5.6 3.3 58 5.8 6.1 5.6 <. 5.8
Min/Max | 43/6.7 4.8/7.1 52/73 | 54/7.1 53/62 52/62 | 47/62 5.1/63 4.6/66| 4971 4068 4.0/66 | 5.6/6.1
90 Average 4.7 4.7 4.2 3.2 24 2.0 2.2 27 3 4.5 4.8 47 3.6

Min/Max | 3.7/6.0 3.8/5.7 35/49 | 2.9/3.6 2325 20/2.1 | 2022 2629 2840 | 3.6/53 3.3/58 3.5/6.1 | 3.4/39

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.8 6.0 7:1 8.8 93 9.6 9.4 8.7 74 6.6 52 4.5 73
Min/Max | 3.9/5.9 4.8/72 6.0/89 |7.3/102 82/10.1 84/11.2| 74/11.0 7.3/9.8 5.7/8.6 | 52/7.8 3.7/64 3.4/56 | 7.0/7.7
Latitude -15 Average 5.6 6.7 8.2 9.1 9.3 95 9.3 8.8 7.8 7.3 6.0 5.3 G |
Min/Max | 44/69 53/8.1 6.4/9.6 |7.6/10.5 83/102 83/11.1| 7.4/109 7.5/10.0 6.0/9.1 | 5.7/8.6 4.2/73 4.0/6.7 | 7.4/8.1
Tatitads Average 6.1 71 84 9.0 9.0 9,1 9.0 8.7 7.8 7.6 6.5 58 7.9
Min/Max | 4.8/7.7 5.6/87 6.5/9.9 |7.5/104 8.0/9.9 80/10.6| 7.1/10.5 7.3/99 6.1/93 | 5.9/9.1 4.6/80 4.3/75 | 7583
Lahitndei1% Average 6.4 T3 8.3 8.7 8.5 8.5 8.4 8.3 i | 5 6.8 6.2 7.7

Min/Max | 49/8.1 5.7/89 64/9.8 |7.2/10.1 75/93 74/99 | 6.6/98 7.0/94 59/9.1 | 6.0/92 47/83 4.6/79 | 7.4/82

Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

 Aite Average | 6.5 73 8.4 9.1 94 9.7 95 8.9 7.9 73 6.8 6.3 8.1
Min/Max | 5.0/82 5889 65/99 |7.6/10.6 83/10.3 85/11.3| 75/11.1 75/10.1 6.1/93 | 6.0/92 48/84 4.68.1 | 7.8/8.6

Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 4.0 43 4.6 4.7 49 5.2 49 4.5 4.0 45 4.2 4.1 4.5
Horiz Axis | Min/Max | 2.7/5.6  3.0/56 3.0/59 | 3.6/6.0 3.9/57 42/68 | 32/64 33/56 2952 | 3.1/5.8 2856 2.6/57 | 4.2/49
1-Axis, N-S | Average 33 44 25 6.3 6.6 6.8 6.5 6.0 5.1 49 39 33 3.2
Horiz Axis | Min/Max | 23/4.8 3.0/57 35/7.2 | 47/81 52/7.7 53/89 | 42/86 4576 3.6/68 | 33/65 2551 2.1/46 | 49/5.7
1-Axis, N-S | Average 4.6 5.3 6.2 6.5 6.3 6.4 6.2 6.0 5.5 58 49 4.5 w0
Tilt=Latitude | Min/Max | 3.1/63 3.7/7.0 3.9/8.0 | 4882 5.0/74 50/83 | 4.0/81 4575 3973 | 4076 32/66 2863 |52/62
2. A Average 4.9 e 6.2 6.6 6.7 6.9 6.6 6.2 24 59 52 4.8 59

Min/Max | 3.3/6.8 3.8/7.2 3.9/8.0 | 49/84 5378 54/9.0 | 43/87 46/78 3.9/7.3 | 4.0/7.7 3.4/69 3.1,}6.8 5.4,;‘6.5

Average Climatic Conditions

Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 5.8 8.4 132 18.1 227 26.4 27.8 27.1 229 17.8 11.4 7.0 17.4
Daily Minimum Temp -1.9 0.3 4.6 9.7 14.5 18.7 20.3 19.7 16.2 10.3 3.8 -0.7 9.6

Daily Maximum Temp 13.6 16.4 21.8 26.6 30.8 34.1 D 34.5 29.7 2l 19.0 14,7 251
Record Minimum Temp | -22.2 -239 -12.8 -6.7 Ial 8.3 IL.7 12,2 22 -3.3 -106  -183 | -23.9
Record Maximum Temp | 28.9 5 35.0 383 42.2 42.8 44.4 41.7 41.7 37.8 Al 29.4 44 .4
HDD, Base 18.3°C 388 278 172 60 8 0 0 0 6 39 209 351 1528
CDD, Base 18.3°C 0 0 12 53 140 243 293 272 144 42 3 0 1202
Relative Humidity (%) 57 55 46 45 31 53 51 54 61 60 59 58 54

Wind Speed (m/s) 438 5.1 58 5.9 58 3.6 5.0 4.7 4.6 4.6 4.8 4.7 =H
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Variability of Latitude Fixed-Tilt Radiation m
8 -+
8,1 WBAN NO. 12917
E
£°]
< g1 + LATITUDE: 29.95° N
S LONGITUDE: 94.02° W
i;: il ELEVATION: 7 meters
T3 MEAN PRESSURE: 1017 millibars
=
B I =
2 STATION TYPE: Secondary
T 1961-1990 Average
g == } t t f 1 t 1 1 f
M A M J A B @ B ¥
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 2.7 3.5 4.3 27 5.8 6.3 6.1 5.7 5.0 4.3 31 2.0 4.6
Min/Max | 2.3/3.1  2.9/4.1 3851 | 43/64 49/69 54/6.9 | 52/67 352/62 44/55| 3548 2237 23/3.0| 4447
Catitode .18 Average 3.3 4.1 4.7 53 5.8 6.1 6.0 5.8 54 49 38 3.2 4.9
Min/Max | 2.6/3.9 3.2/48 4.0/5.7 | 44/67 49/69 53/6.7 | 5.1/6.6 5.3/63 4.7/6.0 | 4.0/5.6 2546 2.7/38 | 4.7/5.1
T efitade Average 37 44 4.9 52 35 5.7 58 5.6 3D 35 4.2 36 4.9
Min/Max | 2.8/44 3.3/53 4.0/6.0 | 43/6.6 46/65 49/62 | 48/6.1 5.1/6.1 47/6.1 42/6.0 26/53 3.0/M44 | 47/52
Latitads 15 Average 3.9 4.5 4.8 49 4.9 4.9 4.9 5.2 5.3 54 44 3.9 4.7
s Min/Max | 2.9/4.7 3.3/56 3.9/59 | 40/62 42/57 43/54 | 42/53 4756 4659 | 42/6.1 2.6/56 3.1/48 4550
90 Average 3.2 34 31 2.5 2.0 1.8 1.9 24 3.1 38 3.6 33 29
Min/Max | 2.3740 2543 2538([2230 1922 1719 18020 2225 28/35| 2945 1.9/47 2.6/42 | 2.7/3.0

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty 9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 35 47 5.6 6.5 Tsd 8.0 7.6 ] 6.5 58 42 34 59
Min/Max | 2.8/43 3.5/58 4.3/72 | 4.9/87 5809.1 66/8.9 | 64/88 64/83 55/76| 45/67 2553 2.8/4.2 | 55/6.3
T AFHAR 5 Average 4.0 5.1 5.9 6.7 1.3 7.9 7.6 7.4 6.8 6.3 4.7 3.9 6.1
Min/Max | 3.0/49 3.7/64 4.5/7.6|50/89 5892 6588 | 64/87 6584 57[8.0| 4873 2.6/60 3.1/4.8 | 5.8/6.5
Latiiide Average 4.3 3.3 6.0 6.6 7al 7.3 T3 73 6.9 6.6 5.0 4.2 6.2
Min/Max | 32/5.3 3.8/68 4.6/7.8 | 50/88 56/89 63/84 | 62/84 6482 57[8.1| 50/7.7 27/65 3.4/53 | 5.8/6.6
Latitida £15 Average 4.4 54 5.9 6.3 6.7 7.0 6.8 6.9 6.7 6.7 52 44 6.0
7 | Min/Max | 3.2/56 3.8/69 45/7.7| 4885 53/84 58/79| 5879 6.0/7.8 5.6/79 | 50/7.7 28/6.8 3.5/5.6 5.716.5
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Ye;\
DA as Average 4.5 5.4 6.0 6.7 7.4 8.0 T 7.5 6.9 6.7 5.2 45 6.4
Min/Max | 3.2/5.6 39/69 4.6/7.8|51/89 58093 67/90| 6589 6584 578.1 ]| 50/7.7 28/6.8 3.5/5.7 | 6.0/6.8
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average | 24 2.8 2.8 2.9 33 37 3.4 33 32 35 2.9 25 3l
Horiz Axis Min/Max | 1.3/3.4 1.5/4.1 1.6/42 | 1.7/48 1.8/49 2846 | 2543 25/4.1 22/42 | 2.3/44 09/43 1.8/3.6|2.8/35
1-Axis, N-S | Average 21 29 34 3.9 4.4 49 45 44 4.0 39 27 2.1 3.6
Horiz Axis Min/Max | 1.1/3.0  1.6/4.3 1.9/5.2 | 2.1/63 2.4/6.4 3.6/6.0 | 3.3/57 3.3/55 27/54 | 2.6/49 0839 14/30 |3.2/4.1
1-Axis, N-S | Average 27 35 37 3.9 4.2 4.5 4.3 14 43 4.5 34 2.8 38
Tilt=Latitude | Min/Max | 1.5/3.9 19/51 2.1/5.8 | 2.2/64 2.3/62 3456 | 3.1/54 3.2/55 29/57 | 2.9/56 10/49 1.9/3.9 | 3.4/4.4
# hti Average 29 3.6 37 4.0 4.4 4.9 4.6 45 43 4.6 35 3.0 4.0
Min/Max | 1.6/4.1 20552 2.1/58 | 22/65 25/65 37/6.1 | 34/58 3.3/56 29557 | 3.0/57 1152 2.1/43 | 3.6/46 |
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
Temperature (°C) 10.5 12.4 16.3 20.5 24.0 27.1 28.2 28.1 205 209 16.2 12.4 20.2
Daily Minimum Temp 53 6.9 10.7 153 19.1 22.2 232 229 209 15.1 10.7 6.8 14.9
Daily Maximum Temp 15.7 17.9 219 257 28.9 319 33.3 332 30.7 26.8 21.8 178 255
Record Minimum Temp | -10.0 -6.7 -5.0 0.0 7.8 13.3 16.1 15.6 7.2 0.0 -5.6 -11.1 -11.1
Record Maximum Temp | 27.2 294 30.6 34.4 36.1 37.8 394 41.7 37.8 35.0 3.1 289 41.7
HDD, Base 18.3°C 250 171 86 18 0 0 0 0 0 14 98 196 833
CDD, Base 18.3°C 7 6 24 83 176 262 307 303 220 96 35 12 1536
Relative Humidity (%) 79 71 76 7 79 79 81 80 79 77 78 78 78
Wind Speed (m/s) 4.6 4.9 50 5.1 4.4 3.8 32 i 36 3.8 44 4.5 42
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San Angelo, TX

WBAN NO. 23034

LATITUDE:; 31.37° N
LONGITUDE: 100.50° W
ELEVATION: 582 meters
MEAN PRESSURE: 949 millibars

Maonthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

2 e
STATION TYPE: Secondary
1 - S
1961-1990 Average
o+t
4 FM A M J 4 A 8 0O N DWW
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt [7) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average B 4.1 52 6.1 6.5 7.0 6.9 6.4 59 4.5 35 30 bl
Min/Max | 2.6/3.7 34/46 4.3/6.0 | 54/6.9 56/7.1 64/1.9 | 56/7.8 53/72 4.7/6.1 | 38/51 3.04.0 2435|4954
T ARHIEE <15 Average 4.1 4.9 5.8 6.4 6.5 6.7 6.8 6.5 57 5.3 4.4 39 5.6
5 Min/Max | 32/50 4.0/57 4.7/68 | 5.6/72 5671 62/76| 5576 54/73 50/67 | 43/62 3.6/53 3.0/4.9 | 5359
Fatitids Average 47 54 6.1 6.3 6.1 6.2 6.3 6.3 5.8 35:7 5.0 4.6 27
Min/Max | 3.5/58 4.3/64 49/72 | 5.6/7.1 53/67 57/70| 51/7.0 S53/7.1 5.1/69 | 45/6.7 4.0/6.1 3.4/58 | 54/6.1
Latitude +15 Average 5.1 5.6 6.0 58 54 5.3 3D 2.7 5.6 58 54 5.0 3.5
¥ Min/Max | 3.7/6.4 4.4/6.7 4.7/72 | 52/6.6 4.7/59 49/59 | 45/6.0 4.8/64 4967 | 45/69 42/66 3.7/64 |52/59
90 Average 4.4 44 4.0 3.0 2.3 09 &0 230 34 4.3 4.5 4.4 34
Min/Max | 3.1/5.7 34/53 3.1/47 | 2.8/3.3 2.1/24 1.9/2.0 | 1.9/2.1 24/28 2940 | 32/51 34/56 32/59 | 3.2(37
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty 9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.6 3 gl 8.1 8.4 9.1 92 8.6 Fil 6.3 5.0 4.3 7.0
Min/Max | 3.4/5.7 4.5/6.8 55/88 | 6.8/9.6 6.7/9.6 82/10.7| 6.8/10.7 6.7/10.0 6.0/8.7 | 4.9/7.6 40/62 3.1/55 | 6.5/7.3
Latltids -15 Average a7 6.3 7.6 83 8.4 9.0 s 8.7 g ! 6.9 5.7 5.0 73
Min/Max | 3.8/6.6 49/76 5894 | 7.1/99 67/96 81/10.6| 6.8/10.7 6.8/102 6.3/92 | 53/84 44/7.1 3.6/65 | 6.9/79
T atiriie Average SiT 6.7 7.8 8.3 8.2 8.6 8.8 8.0 7.6 7.2 6.2 8.9 74
¥ Min/Max | 4.1/7.3 5.2/8.1 59/9.7 | 7.0/9.8 65/9.3 7.8/10.1| 6.6/10.3 6.7/10.0 6.3/9.3 | 54/88 48/78 3972 | 7.0/8.0
Tatitnds +15 Average 6.0 6.8 7.8 8.0 T3 8.0 83 8.2 7.4 7.3 6.4 5.8 73
Min/Max | 42/7.7 52/84 58/9.6 | 6.7/95 6.1/88 7.2/94 | 6.1/96 64/95 62/9.1 | 5489 4981 4.1/7.7 | 6.8/7.9
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
2. Axis Average 6.1 6.9 7.8 8.4 8.5 92 9:3 8.8 7.6 T3 6.5 5.9 o
Min/Max | 4.3/7.8 5.3/84 59/9.7 | 7.1/9.9 6.8/9.7 83/10.8| 6.9/10.9 6.8/10.2 6.3/9.3 | 55/89 4982 42/78 [ 7.2/83
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 3.7 4.9 42 43 4.3 4.8 4.8 4.5 3.8 4.1 39 3.7 4.2
Horiz Axis | Min/Max | 2.0/53 2753  26/57 | 3.3/5.5 29/54 4.0/64 | 2.9/62 2.8/58 2752 | 2.6/55 26/54 2.3/55|3.747
1-Axis, N-S | Average 32 4.0 5.1 5.6 57 6.3 6.4 6.0 4.8 4.5 3.6 3.0 49
Horiz Axis Min/Max | 1.7/4.6 2.7/53 3.2/7.0 | 4.2/74 3.7/72 52/84 | 3.8/84 3.8/78 34/68 | 29/6.1 24/50 1.8/44 | 4.3/55
1-Axis, N-S | Average 42 4.9 5.6 5.8 54 59 6.1 6.0 52 53 4.6 4.1 Shat
Tilt=Latitude | Min/Max | 2.3/6.0 3.3/6.5 3.5/7.8 | 43/75 35/69 48/7.8 | 3.6/79 3.8/78 3.6/7.2| 33/7.1 3.1/64 25/6.0 | 4.7/6.0
ks Average 45 5.0 5.6 5.8 5.7 6.4 6.5 6.1 52 54 4.8 45 S
Min/Max | 2.4/64 34/67 3.5/7.8 | 44/7.7 3.7/73 53/85| 39/85 39/80 37/73| 34/72 3.3/6.7 2.7/6.5 | 4.9/6.2
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dee Year
Temperature (°C) 6.5 9.1 14.5 19.4 234 264 28.2 277 24.1 19.0 13.0 7.8 18.3
Daily Minimum Temp -0.8 15 6.4 1135 16.2 19.1 20.6 20.2 17.8 12.0 3.9 0.6 10.9
Daily Maximum Temp 3.8 16.7 22.6 293 30.8 33.7 35.7 352 304 26.0 20.1 15.0 25.6
Record Minimum Temp | -15.0 -183 -13.3 -3.9 1.7 8.9 13.3 122 2.8 -2.2 -10.6  -200 | -20.0
Record Maximum Temp | 322 328 36.1 39.4 41.7 433 439 42.8 41.7 37.8 33.9 32.8 43.9
HDD, Base 18.3°C 367 258 137 39 4 0 0 0 3 39 166 27 1341
CDD, Base 18.3°C 0 0 18 72 162 242 305 291 7y 60 6 0 1333
Relative Humidity (%) 61 60 54 54 60 59 54 57 65 635 64 63 60
‘Wind Speed (m/s) 4.6 4.8 53 53 5.1 4.6 42 39 39 4.0 44 43 4.6
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Variability of Latitude Fixed-Tilt Radiation

San Antonio, TX.

WBAN NO. 12921

=
o
=2
T
g + o
£ LATITUDE: 29.53° N
S LONGITUDE: 98.47° W
5 ELEVATION: 242 meters
= MEAN PRESSURE: 988 millibars
< 2
< STATION TYPE: Primary
1+
1961-1990 Average
g —~+———— { ——t—t
J] F M A N J A 8 @ N D ¥
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.1 3.9 4.8 55 6.0 6.7 6.9 6.4 54 45 3.4 29 4.9
Min/Max | 2.6/3.5 3.3/46 3.8/58 | 43/64 49/65 57/73| 56/1.7 56/1.1 47/62 | 3.651 2741 25/3.5 | 4.7/5.2
Tatnde <19 Average 37 4.5 52 3.7 59 6.5 6.7 6.6 5.8 5.1 4.1 3.5 53
B 7 | Min/Max | 3.0/45 3.7/55 4.1/6.4 | 44/6.7 49/64 55/7.1 | 5.6/75 57712 49/67 | 40/59 3.0/52 3.0/4.6 |50/55
{stitude Average | 43 4.9 54 5.6 5.6 6.0 6.3 6.3 59 5.5 4.6 4.1 5.4
5 Min/Max | 3.4/52 3.9/61 42/67 | 43/6.6 4.6/6.1 5.1/65 | 52/7.0 56/69 50/68 | 42/65 32/6.0 33/54 |51/56
Latitude +15 | Average 45 5.0 54 52 5.0 52 5.5 5.8 57 5.6 49 4.4 52
¢ v Min/Max | 3.5/5.6 4.0/6.4 4.1/6.6 | 4.0/6.1 4.1/54 45/56 | 4.6/6.1 51/63 4866 | 42/6.6 3.3/64 3.5/59|49/54
90 Average 38 3.8 3.4 27 ot 1:9 2.0 2.6 33 4.0 4.0 3.8 3.1
Min/Max | 2.9/4.8 29550 2742|2230 1922 1820 1921 24/27 28/38| 2.9/48 2554 29/53 | 25933

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a

North-South Axis (kWh/m?/day)

. Uncertainty 9%

| Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
!E Average 42 38 6.3 0.9 3 R4 8.7 8.3 7.1 0.1 4.7 3.9 6.4
Min/Max | 3.3/5.1 4.1/6.6 4.6/8.0 | 49/8.6 5.6/82 6.6/95 | 6.6/102 69/95 5.7/86 | 44/74 3.2/6.1 32/53 | 6.0/6.8
I.akitude «15 A_\-'Cl'ﬂge 47 57 6.6 1 73 8.3 8.7 8.4 7.4 6.6 52 14 6.7
Min/Max | 3.6/5.8 44/73 49/85|50/88 5.682 6594 6.6/10.1 7096 5909.0| 4780 3569 3.5/6.0 | 6.2/7.1
¥ tinde Average 31 6.0 6.8 7.0 7.1 g 8.4 83 7.5 6.9 5.0 4.8 6.8
Min/Max | 3.9/6.3 4.6/7.7 50/88 | 49/87 34/80 62/9.0| 6.3/97 6995 59/9.1 | 4884 3.6/75 3.8/6.7 | 63/7.2
Latiisde 415 Average 53 6.1 6.7 6.7 6.7 74 7.8 9 7.3 6.9 5.8 5.0 6.6
e ¥ | Min/Max | 4.0/6.7 4.6/79 4.9/8.7 | 4.7/84 50/7.5 5.8/84 | 59/9.1 6.6/90 5889 | 4885 3.7/7.8 4.0/7.1 6.2/7.0 |
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2. Axis Average 53 6.1 6.8 7.1 74 8.4 8.8 8.4 7.3 6.9 5.8 5.1 7.0
Min/Max | 4.0/67 47/79 5.0/88 | 5.0/88 5.6/83 6.6/9.6 | 6.7/103 7.1/97 59/9.1 | 4985 3.7/79 4.0/7.2 | 6.5/74
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Novy Dec | Year |
1-Axis, E-W | Average 3.0 33 33 32 33 4.0 4.4 4.1 3.6 37 33 3.0 35
Horiz Axis Min/Max | 2.0/4.2 2.2/48 1.9/5.0 | 1.5/4.5 1.6/4.1 25751 2:6/5.8 29152 2.2/51. | 2050 15061 2:1§47 | 3:1/3:9
1-Axis, N-§ | Average 2.7 34 4.0 42 42 52 57 54 43 4.1 34 2% 4.1
Horiz Axis Min/Max | 1.7/3.8 23/50 2.3/6.1 | 1.9/6.0 2.1/53 3.1/6.7 | 33(7.6 3.8/6.8 2.8/64 | 2.2(5.7 1.5(4.8 L1.7/40 | 3.6/4.6
1-Axis, N-S Average 34 4.1 44 42 4.1 4.8 53 53 4.8 4.7 3.9 32 44
Tilt=Latitude | Min/Max | 2.2/4.8 2.7/59 2.6/6.7 | 1.9/6.1 2.0/5.1 29/6.2 | 3.1/7.1 3.8/67 3.0/69 | 25/65 1.8/6.0 2.3/52 | 3.8/49
YAxis Average 37 42 4.4 43 4.3 53 87 55 4.8 4.8 4.1 335 4.5
h Min/Max | 2.3/5.1 2.8/6.1 26/67 | 19/62 22/54 32067 | 3317 3969 3.0/69 | 2.6/66 1.9/6.3 2.4/5.7 | 4.0/5.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 9.6 11.9 16.5 20.7 242 279 294 29.4 26.3 212 15.8 L2 20.3
Daily Minimum Temp 33 5.2 9.8 14.7 18.7 22.6 23.9 236 20.7 14.9 9.3 49 14.3
Daily Maximum Temp 16.0 18.7 131 26.8 29.6 33.2 35.0 352 31.8 27.6 222 175 26.4
Record Minimum Temp | -17.8 -14.4 -7.2 -0.6 6.1 il 16.7 16.1 5.0 0.6 -6.1 -l144 | -17.8
Record Maximum Temp | 31.7 36.1 37.8 37.8 394 40.6 41.1 422 394 372 344 323 422
HDD, Base 18.3°C 274 184 93 18 0 0 0 0 0 17 100 227 913
CDD, Base 18.3°C 4 6 36 89 181 287 344 343 238 106 23 7 1664
Relative Humidity (%) 67 65 63 66 71 69 65 65 68 67 68 68 67
Wind Speed (m/s) 3.9 42 4.5 44 4.4 4.3 4.2 3.8 3.8 38 38 3.8 4.1
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WBAN NO. 12912

LATITUDE: 28.85° N

Variability of Latitude Fixed-Tilt Radiation
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E
E
=
=
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LONGITUDE: 96.92° W 8
ELEVATION: 32 meters S
MEAN PRESSURE: 1012 millibars E
o
o
STATION TYPE: Secondary 2
1 = %
——— 1961-1990 Average
o4+
J] FM A M J J A § 0 N D ¥r
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec | Year
0 Average 2.8 36 44 5.1 57 6.2 6.2 58 5.0 43 3.3 2.7 4.6
Min/Max | 2.4/33 3.0/44 3.7/52 | 44/6.1 46/63 55/7.1| 54/7.1 52/64 4557 | 3.3/49 2.6/39 23/33 | 44/48
attnde-1% Average 233 4.1 4.8 52 5.6 6.1 6.1 59 54 4.9 39 32 4.9
. “ | Min/Max | 2.6/4.0 3.3/52 3.9/5.7 | 44/63 45/63 53/69 | 53/69 53/65 47/6.1| 3.6/57 2947 2.7/42 |4.7/5.1
Teatfinite Average 3.9 43 4.9 el 2.3 5.6 3.7 5.7 54 53 4.3 3.6 49
Min/Max | 2.8/4.6 3.4/58 4.0/6.0 | 43/6.2 43/39 4.9/63 | 50/64 51/62 4862 | 37/62 3.1/54 3.0/49 |4.7/52
Latide+15 Average 39 4.6 48 4.8 4.7 49 5.0 52 5.2 54 4.6 3.8 4.7
” Min/Max | 2.9/49 34/60 3.8/59 | 40/58 3.8/53 4.3/55 | 44/56 4.6/57 4.6/60| 3.7/63 32/57 3.1/53 | 45/5.0
90 Average 3.2 34 3.0 24 2.0 L8 1.9 24 3.0 3.8 3.3 33 2.8
Min/Max | 2.3/42 25/46 25/3.7 | 2.1/2.8 1.8/2.1 LD | L8208 2125 2735 | 2545 25470 2647 | 29130
Solar Radiation for 1-Axis Tracking Flai-Plate Colleciors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt () Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 247 47 5.6 6.3 7.0 7.8 79 7:5 6.6 5.9 4.4 3.5 5.0
Min/Max | 2.8/4.6 3.6/6.2 4.4/7.1 [ 5.1/8.1 5.1/8.1 6592 | 6595 65/84 5678 4.0/7.0 3.0/55 29/48 | 5.6/63
Latittidis 1% Average 4.1 5.1 59 6.4 7.0 1.7 7.8 7.6 6.9 6.3 4.8 39 6.1
Min/Max | 3.0/5.1 3.8/6.8 4.6/75 | 52/83 5.1/8.1 64/9.1 | 6.5/94 6.6/85 5.8/8.1 4.2/7.6 33162 3.2/54 | 5.8/6.5
Latrida Average 44 54 6.0 5.3 6.7 7.4 7.5 7.5 6.9 6.6 52 4.2 6.2
Min/Max | 3.1/5.6  4.0/7.2 4.6/7.7 | 5.1/82 49/79 62/87 | 63/9.1 64/84 5982 | 43/79 3.5/67 3.4/6.0 | 5.8/6.6
Latitie 18 Average 4.5 3.3 59 6.1 6.3 6.9 7.1 Tl 6.8 6.6 54 4.4 6.0
Min/Max | 3.2/5.8 4.0/74 45/7.6 | 48/79 4.6/74 5781 | 5985 6.1/80 5.7/8.0 | 42/80 3.5/69 3563 | 57/64
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
B Average 4.6 53 6.0 6.4 7.0 79 7.9 T3 6.9 6.7 54 4.4 6.4
(T i Min/Max | 32/59 4.0/74 4.6/7.7 | 52/83 52/82 6.6/93 | 6.6/9.6 6.6/86 59/82 | 43/80 3.5/7.0 3.564 | 6.0/6.8
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average ! 27 2.9 2.6 29 35 35 3.3 31 34 29 24 29
Horiz Axis Min/Max | 1.3/3.5 1.5/4.3 1.5/3.9 | 1.7/4.2 1.3/3.8 24/47 | 2549 2541 22/40 | 1.6/4.5 1.5/42 1.6/4.1 | 2.6/3.3
1-Axis, N-§ | Average 21 29 33 34 3.8 4.6 4.6 4.5 4.0 3.8 Yy 2.0 35
Horiz Axis Min/Max | 1.1/3.2 1.6/4.5 1.8/4.9 | 2.2/5.5 1.8/5.1 3.1/6.1 3.2/6.6 3455 29/53 1.7/5.1 1.3/40 1.4/34 | 3.0/3.8
1-Axis, N-S | Average 2.6 34 3.6 3.5 37 43 44 44 43 4.4 34 2.6 3.7
Tilt=Latitude | Min/Max | 1.4/4.0 2.0/53 2.0/53 | 2.2/56 1.7/49 29/57 | 3.1)62 34/54 3.0/56| 2.0/58 1.7/49 1.8/45 | 3.2/4.1
9. Axis Average 28 35 3.6 3.6 29 4.6 4.7 4.5 4.2 4.4 3.0 2.8 38
Min/Max | 1.5/43 2.0/55 2.0/54 | 2.3/57 1851 3162 | 3367 3556 3156| 2059 1.8/5.2 2.0/4.9 | 3.4/4.3
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 11.5 13.4 174 214 248 27.6 289 28.9 264 223 2 13.1 21.1
Daily Minimum Temp 5.8 74 11.6 16.1 19.8 226 237 23.4 213 16.1 11.3 T3 15.6
Daily Maximum Temp 147 8| 19.3 232 26.8 29.6 32.6 342 34.4 31.6 28.0 23.0 18.9 26.6
Record Minimum Temp | -10.0 -7.2 -6.1 0.6 9.4 15.0 16.7 17.2 9.4 22 44 -128 | -12.8
Record Maximum Temp | 31.1 35.0 36.1 36.7 383 383 40.0 41.7 389 372 33.9 31.1 41.7
HDD, Base 18.3°C 224 148 | 8 0 0 0 0 0 8 82 179 720
CDD, Base 18.3°C 12 9 42 102 200 278 329 329 243 124 47 17 1732
Relative Humidity (%) 76 74 o, 74 76 76 74 74 76 74 75 76 75
Wind Speed (m/s) 4.7 2il 5.3 N2 49 43 4.1 3.8 4.0 4.1 4.5 4.0 4.6
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Variability of Latitude Fixed-Tilt Radiation

 Waco, TX

WBAN NO. 139359

Em‘»;
=
€
=
=3 + LATITUDE: 31.62° N
8 LONGITUDE: 97.22° W
S ELEVATION: 155 meters
T 3-- MEAN PRESSURE: 998 millibars
=
Z 2+
= STATION TYPE: Secondary
‘l L
—— 1961-1990 Average
ol
J FM A MJI J A S OND Y
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.0 ) 4.7 Doy 6.0 6.7 6.9 6.4 52 4.3 3.2 2:7 4.9
Min/Max | 24/34 3.1/43 4.0/55 | 46/6.8 4.7/7.0 59/74 5.8/78 56/7.0 4460 | 3547 2537 23/33|479/5.1
Latituda =15 Average 5.7 4.4 5.3 v W | 6.0 6.5 6.8 6.5 57 5.0 4.0 3.6 53
7 | Min/Max | 29/4.5 3.5/53 43/63 | 4872 47/69 5872 | 5777 5872 47/66 | 4.0/57 29/48 2845 |5.1/56
Tatituda Average 42 4.8 5.4 3.6 5.6 6.0 6.3 6.3 5.8 54 4.5 4.1 54
Min/Max | 3.1/5.3 3.7/59 44/66 | 46/7.1 44/65 35.3/6.6 5.3/7.1 56/69 47/68 | 42/62 3156 3.1/53 | 35257
Lattide+15 Average 45 5.0 5.3 5.2 5.0 5.2 5.5 57 5.6 35 4.8 44 el
HI Min/Max | 3.2/5.7 3.8/6.1 42/65 | 43/6.6 39/58 47/56| 4.7/6.1 5.1/63 45/6.6| 4.2/63 3258 33133 | 5055
90 Average 2.9 39 3.9 2.8 2.2 2.0 2:1 2.7 34 4.1 4.0 39 3.2
Min/Max | 2.6/50 2.8/49 28/43|24/33 2.0/24 1.8/20 | 2.0/22 2528 2739 | 3.047 25/51 23853 3.0/34
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uneertainty +9%
rAxis Tilt (°) | Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year |
‘0 Average 4.1 =i 6.3 Tl 7.6 8.6 9.1 8.5 7.0 6.0 4.5 3.8 [ 1h ]
Min/Max | 3.0/5.1 3.9/63 49/7.8 |57/95 54/92 74/98 | 7.3/10.8 7.3/9.6 5.6/86 | 45/6.8 3.1/56 29/50 ] 6.1/7.0
Tatiinde - 58 Average 4.6 5.6 6.7 7.3 7.6 8.6 9.1 8.7 74 6.5 5.1 44 6.8
< | Min/Max | 3.3/59 4.2/7.0 5.1/84 | 5.8/98 54/93 7.3/9.7 7.3/10.7 7.4/9.8 5.8/9.0 | 4975 33/64 3.3/58|64/74
Tiatitide Average 5.0 29 6.8 72 7.4 8.2 8.7 8.5 i 6.8 >3 49 6.9
Min/Max | 3.5/6.5 4.4/7.4 52/86|58/9.8 52/90 7.0/93 7.0/10.3 7.3/9.7 5.89.1 | 51/7.9 35/70 3.6/6.5 | 6.5/74
Latitude +15 Average 53 6.0 6.8 6.9 7.0 7.6 8.2 8.1 1.3 6.9 L 3.1 6.7
¢ Min/Max | 3.6/6.8 44/76 5.1/85 | 5.5/94 49/84 65/8.7 | 6596 6992 57/9.0 5.1/79 3.6/713 3.7/6.9 | 64/1.3
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2-Axis Average 53 6.0 6.9 3 7 8.7 9.2 8.7 75 6.9 57 §.2 7.1
Min/Max | 3.6/6.9 44/7.6 5.2/86 | 5899 55/94 7.5/99 7.4/109 74/99 59/92 | 5.1/80 3.6/7.3 3.8/7.0)| 6.9/7.7 |
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 31 33 34 34 3.0 4.4 4.8 4.4 37 3.8 33 32 37
Horiz Axis Min/Max | 1.6/4.5 1.9/47 21449 | 2.3/55 1.6/50 3.2/54 | 32/6.3 34/53 25/51 | 24/47 1.5/4.7 1.9/4.7 | 3.3/4.2
1-Axis, N-S | Average 2.6 33 4.1 4.4 4.8 57 6.3 59 47 4.1 3.0 26 4.3
Horiz Axis | Min/Max | 1.4/3.9 20/48 2560 | 3.0/73 2.1/6.6 4271 | 4384 4572 32/66| 2.6/51 1443 1638 | 3.8/4.9
1-Axis, N-S | Average 35 4.1 4.5 4.6 4.6 53 6.0 59 5.0 4.8 3.9 a5 4.6
Tilt=Latitude | Min/Max | 1.8/5.1 2.4/5.8 2.8/6.6 | 3.1/7.5 2.0/6.3 3.9/6.6 | 40/79 45/7.1 34/7.0| 3.1/6.0 1.8/55 2.1/52 | 4.1/53
9_Axis Average 37 42 4.6 4.6 48 5.8 6.4 6.0 B | 4.9 4.1 3.8 4.8
Min/Max | 1.9/5.5 2.5/60 2.8/6.7 | 3.1/7.6 2.2/6.7 43/72 43/85 4.6/74 34/7.0]| 3.1/6.1 1.8/5.8 2.3/5.6 | 4.3/55
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 73 9.7 14.6 19.5 235 AT 29.8 25.8 259 20.3 143 9.1 193
Daily Minimum Temp 1.2 33 8.2 134 17.9 21.6 236 233 19.8 13.8 8.1 29 3l
Daily Maximum Temp 13.4 16.0 209 25.6 29.1 333 36.0 36.2 32.0 26.8 204 152 254
Record Minimum Temp | -20.6 -15.6 -9.4 2.8 28 i1 15.6 13.9 4.4 -1.7 -8.3 2200 | -206
Record Maximum Temp | 31.1 333 37.8 383 38.9 42.8 42.2 44.4 41.1 38.3 33.3 32.8 44.4
HDD, Base 18.3°C 344 245 137 37 0 0 0 0 0 21 135 291 12l
CDD, Base 18.3°C 3 0 20 72 160 275 355 535 227 81 13 3 1564
Relative Humidity (%) 71 69 66 68 71 67 60 60 67 67 71 71 67
Wind Speed (m/s) 5.1 55 59 5.8 54 49 4.8 4.5 45 4.6 4.9 4.9 5.1
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Wichita Falls, TX

WBAN NO. 13966

LATITUDE: 33.97° N

LONGITUDE: 98.48° W
ELEVATION: 314 meters
MEAN PRESSURE: 979 millibars

Manthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

2 = 3
STATION TYPE: Secondary
1 s
1961-1990 Average
0 4+ttt
J FM A M I 4 B § O N D Y
Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 29 37 4.8 5.8 6.4 6.9 7.0 6.3 52 42 3.1 26 4.9
Min/Max | 2.3/33 32/43 40/54 | 50/64 5.8/70 6477 | 63/79 5569 45/58 | 3447 2735 2.1/3.1 ]| 4.7/5.1
Latitude -15 Average 3.9 4.6 54 6.1 6.4 G 6.8 6.5 5.7 3.1 4.1 3.6 54
¢ Min/Max | 2.8/46 3.9/55 45/63|53/68 5771 62/74| 62/78 57/7.1 5.0/65| 40/59 3.3/48 27/45] 5.1/56
Yotade Average 4.5 1) 5.6 6.0 6.0 6.2 6.3 6.3 5.8 0 4.0 4.2 3.3
Min/Max | 3.0/54 42/6.1 4.6/6.6 | 52/6.7 54/66 5.7/6.8 | 58/7.1 55/68 5.0/6.7| 43/64 3.7/56 3.0/53|52/58
1igtinde 413 Average 4.8 5.2 55 5.6 53 53 5.5 3 5.6 5.6 4.9 4.5 3.3
Min/Max | 3.1/5.8 4.3/64 45/6.6 | 4.8/6.2 4.859 49/58 | 351/62 50/62 48/64 | 43/66 3860 3.2/58 |5 0/3.6
90 Average 4.2 4.2 3.8 3.1 24 22 2.3 2.9 35 4.3 42 4.1 34
Min/Max | 2.6/52 3.3/52 3.1/4.6 | 2.8/34 22/2.6 2.1/22 | 22/24 26/3.0 3.1/4.1| 32/50 3.1/52 2.8/54 (32736
Solar Radiation for 1-Axis Tracking Flai-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.1 52 6.5 7.7 83 g1 9.3 8.5 Tl 6.0 44 3.8 6.7
Min/Max | 2.8/5.0 4.2/65 52/7.8 | 6.4/9.0 7.2/94 83/104| 79/11.0 7.1/97 5885 | 4571 3554 2.8/48|62/7.1
Latitade <15 Average 4.9 58 7.0 8.0 84 9.0 9.2 8.7 i 6.7 *1 4.5 7
G Min/Max | 3.2/6.0 4.7/74 55/85 | 6.6/93 7.2/94 82/103| 7.9/11.0 7.2/10.0 6.2/9.1 | 5.0/80 4.0/6.4 3.2/59 | 6.6/7.5
Latiids Average 33 6.2 7.2 7 8.1 8.6 8.9 8.6 7.6 70 5.6 5.0 7.2
Min/Max | 3.4/6.6  4.9/7.9 5.6/87 | 65/93 7.0/92 7.8/9.8 | 7.6/10.6 7.1/98 6.2/9.2 | 52/84 4.3/69 3.5/65 | 6.7/7.6
Latitude +15 Average 5.6 6.3 71 7.6 7.6 8.1 83 8.2 74 7.1 5.8 52 7.0
Min/Max | 3.5/6.9 5.0/8.1 55/8.6 | 6.3}89 6.6/86 73/92| 7.1/99 6.8/93 6.1/90| 52/84 44/72 3.6/69 | 6574
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
DK wta Average 5.6 6.3 T2 8.0 8.5 9.2 9.4 8.8 7.6 7l 5.8 53 7.4
Min/Max | 3.5/7.0 5.0/8.1 5.7/8.7 | 6.6/9.4 7.3/95 B84/105| 8.0/11.2 7.3/10.0 62/92 | 52/85 44/73 3.6/7.1 | 69/7.8
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 34 35 3.7 3.9 4.1 4.7 4.9 4.4 3.9 4.0 35 33 39
Horiz Axis Min/Max | 1.6/4.7 24/50 25/49|28/49 3.2/51 4.0/5.9 | 37/66 3.2/54 27/51 | 25/52 22/47 2.0/49 | 3.4/43
1-Axis, N-§ | Average 28 35 4.4 52 55 6.2 6.5 5.9 4.9 43 3.0 2.6 4.6
Horiz Axis Min/Max | 1.3/3.9 24/5.1 3.0/58 | 3.6/6.6 4.2/6.7 53/7.8 | 48/88 4.2/74 34/66| 2756 1842 15/3.8 | 4.0/5.1
1-Axis, N-S | Average 3.8 4.3 4.9 5.4 3.3 5.8 6.1 5.9 24 5.1 4.0 3.6 5.0
Tilt=Latitude | Min/Max | 1.7/53 3.0/6.3 3.4/6.6 | 3.8/6.8 4.0/6.5 4.9/7.3 | 4583 42/74 3771 | 32/67 25/55 2.1/53 | 4.3/55
2. Axcis Average 4.1 44 4.9 54 5.6 6.3 6.6 6.1 53 8.2 42 4.0 &2
Min/Max | 1.9/5.6 3.0/65 34/6.7 | 3.8/69 43/6.8 53/79| 4889 44/76 3.7/72| 32/68 26/58 2.3/58 | 4.5/5.7
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 4.3 Tl 119 L7 21.8 26.6 294 28.7 24.1 18.1 113 6.0 172
Daily Minimum Temp 24 0.1 48 10.2 15.1 20.0 226 21.9 17.7 11.2 4.8 -0.7 10.4
Daily Maximum Temp i Byl 14.0 19.1 24.3 28.5 3.1 36.2 355 304 249 1749 12,7 24.0
Record Minimum Temp | -20.6 -22.2 -13.3 -4.4 22 10.6 12.2 12.2 3.3 -39 -100 217 | -222
Record Maximum Temp | 30.6 333 37.8 38.9 40.6 47.2 45.6 45.0 422 38.9 31 31.1 47.2
HDD, Base 18.3°C 434 316 209 69 6 0 0 0 3 58 213 382 1690
CDD, Base 18.3°C 0 0 11 38 112 247 344 321 177 51 0 0 1300
Relative Humidity (%) 66 66 61 62 606 64 56 58 67 66 68 68 64
Wind Speed (m/s) ol 54 59 59 53 52 5.0 4.6 4.7 49 5.1 4.9 52
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